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KomnnekcHas pectaBpaumsa hparMeHTOB apXxeo1ormyecKori
YKMBOMUCK 13 KoNnekuun Mysesa A3naTCKMX NCKYCCTB
'MM3, 6blna BbINO/IHEHA B paMKax AUMIOMHON paboTbl
cteneHn MacTep Il Ha 6a3e HaumoHanbHOro MIHCTUTyTa
Hacnegusa B Mapwxke (Institut national du patrimoine).
Ha ocHoBe pe3y/ibTaToB NPOBeAEHHbIX UCCeA0BaHWUN
M aHa/IN30B BCEX COCTAB/IAIOLLMX 3/1EMEHTOB XXUBOMUCH
6bIN MPUHSAT MPOTOKO/1 pecTaBpPaLMOHHbIX MEPOMPUSATUIA,
BK/IHOUAIOLLMIA HOBbIW, afanTUPOBaHHbIN MeTOA YKPENIEHNS
OCHOBbI Y OUYNCTKN KPaCOYHOr o C/101.

BBepeHve
®dparmMeHTbl HACTEHHOM >XnBonucm MG-24408 Hekorga
ABNSANNCH YaCTbO MacLUTabHOro MOHYMEHTa/IbHOrO NaHHo,
[eKOpPVPYIOLLIEro apXnTeKTYpHOe CTPOEHVE HEVM3BECTHOT O Ha-
3HayeHus. P parMeHToB MOHYMEHTa/IbHOMO IeKOPa, B TOM
yncne u MG — 24408 (puc. 1), XpaHALwmiica B KOMNEKL MM
Mys3es 'ma, 6binnepeaaH n3Jlyspas 1973 1. 1 OKOHYaTEe/IbHO
He 6blnaTpnbyTUpoBaH. Cpeamn LOKYMEHTUPOBAHHbIX JaHHbIX
MMeeTCs NNLLb 3annCb B UHBEHTAPU3aLLMOHHOW KHUIe O Mo-
CTYN/IeHUN (hparMeHTOB B Ko/nekumio My3sesi 'uma ¢ BecbMa
NpubAN3NTENBHON AaTUPOBKOW U CKYAHbIM OnKncaHuemLl.
B JlyBpe, B 0TAe/e ermneTcKnX gpeBHOCTeN, 0TKyAa 6bin
nepefaHbl parmMeHTbl, TakXKe HET HUKAKOW MHopMaLnm
0 AaHHbIX NOCTYMNIEHUS N YBbITUSA (hparMeHTOB XXUBOMUCK2.
Ho TakkakB JlyBpe B 19 Beke, Hapsay € CEKLMEN NCNaMCKOro
MCKyCCTBa, Oblna co3fjaHa ceKkLms 0y aAnCTCKOro NCKYCCTBa3,
HaIM4me KUTaCKOM >XMBOMUCK B 3TOM My3ee He SBNseTCA
Heobbl4HbIM. HO NOAMHHOE MPONCXOXKAEHME AaHHBIX (hpar-
MEHTOB 1 TO, KAKUM 06pPa3oM OHU OKasanncb BO PpaHumu,
BCE YKe OCTaeTCA 3arafkoi.

dparmMeHTbI XXUBOMUCY LONT0e BPeMS HaX0AUINCL B POH-
JoxpaHunmuwe My3sest ['MmM3, ocTaBasiCb BHE MO 3peHUs
nccnefosarteneld, a n3-3a naoxon COXPaHHOCTUN NX AeTallbHOe
N3y4YeHWne He NPeLCcTaB/IsAN0Ch BO3MOXHbIM. B CBA3N C 3TUM
anpekumeii myses 6b1710 MPUHATO peLLeHre nepejatb par-
MeHTapHoe naHHO MG-24408 B VIHCTUTYT Hacnegusa ans
BbIMO/IHEHNS pecTaBpaL, My B paMKax AUMNIOMHOM paboThbl.
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The conservation of fragments of a mural painting from
the collection ofthe National Museum of Asian Arts,

the Guimet Museum has been carried out towards the
degree of Master Il at the National Institute of Heritage
in Paris (Institut national du patrimoine). The method
ofconservation including the new alternative method of
consolidation of support and cleaning of paint layer has
been based on the results of research and analyses ofall
the constituent parts ofthe painting.

Introduction

The fragments of mural painting MG-24408 were a part
of a large-scale monumental panel, which formed the
decoration ofan architectural construction ofunknown
purpose. Some fragments of monumental decor includ-
ing MG — 24408 (fig. 1) kept in the Guimet Museum
were transferred from the Louvre in 1973 without the
final attribution. Among the documented data, there is
just an entry in the inventory book ofnew arrivals ofthe
fragments into the collection ofthe Guimet Museum
with a very approximate dating and poor descriptionl
In the Louvre, in the section of Egyptian antiquities
where the fragments had been transferred from, there

was no information about the arrival and attribution
of the fragmented painting2. However, as the section

of Buddhist art3 was established in the Louvre in the
19th century together with the section of Islamic art,
the presence ofthe Chinese painting in this museum is
not unusual. Nevertheless, the authentic origin ofthese
fragments and the means of their arrival in France are
still mysterious.

The fragmented painting was kept for a long time in the
stores ofthe Guimet Museum where it remained out of
sightand because of its poor state of conservation detailed
study was impossible. Thereby, Museum administration
has decided to hand over the mural painting MG -24408
to the Institute of Heritage for conservation within the
scope ofdegree work.
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TexHMKa BbINMOSTHEHUS N CHOXKET
MaHHO BbIMO/IHEHO Ha FVHSHONM LUTYKaTypKe C UCMoSlb-
30BaHMeM 60/1bLLIOr0 KOMMYECTBA 3/1EMEHTOB NPUPOAHO-
ro NPOVCXOXXAEHWS, COMTOMbI U MPOYEro pacTUTeIbHOro
MaTepuana, a Takke 6ymaru co crefamm pyKornmcHbIX
3HaKoB; 6ymara, cys rno BCeMy, MCMO/b30Basiach B KAUECTBE
YTUNLCbIPbSA. JaHHbIN (hakT 6bl/1 BbISB/IEH MOC/Ie OCMOTpPa
He6Oo/bLUMX (hparMeHTOB 6yMaru ¢ MCrosib3oBaHUEM yBe-
NMunTenbHol oNTUKN. Ha 6ymare, N3B1e4eHHO 13 TOSLLM
LUTYKaTYpPKW, HabNoaanncb a/1ieMeHTbl, Mo-BUANMOMY,
KUTaCKMX NeporingoB, HAHECEHHbLIX KPaCHbIMU U Yep-
HbIMW YepHUNamu (puc. 2). [JaHHble 06 NCMO/b30BaHUN
Gymaru B cocTaBe FIMHSAHOW OCHOBbI AJ151 NPOM3BeAEHNIA
MOHYMEHTa/IbHOr0 MCKyccTBa B BocTOUHOW A3un npak-
TUYECKWN HUTE He OMy6/IMKOBaHbI, TO/IbKO B HEKOTOPbIX
CTaTbsIX MMEETCS YNOMUHAHWE BCKO/b3b O MPUMEHEeHUN
Gymarv nNpu co3faHum cKynbnTypbl B KuTaesd. B nepeuHe
KOMMOHEHTOB LUTYKAaTYPKM AJ151 XKUBOMUCU, NPUMEHSIEMbIX
B pa3Hble aroxu B Kntae, yrmoMUHaloTCs BOIOKHA KOHOM/N,
X/10MKa, CONIOMEHHOIO M TPOCTHUKOBOIO HaMONHUTESS,
B cBA3M ¢ HEXBATKOW MH(OPMaLMn 0 AaHHOM TEXHMKe
LUTYKaTYPKW A7 HACTEHHO XKMBOMMCYK GbI/I0 NPOBeAeHO
BU3yaslbHOe 06cneoBaHMe BceX hparMeHTOB XXUBOMUCH,
XpaHALWMXca B PoHAAX My3es TMM3, CXOXMX MO CTUSIO U MO
TEXHWKE UCMOHEHUS, C LIE/bI0 BO3MOXKHOF0 0GHapy»KeHUs
Gymaru B Ux ocHoBe. Mocsie ocMoTpa NATU XKUBOMUCHbIX
MaHHO, TaKXKe NnepefaHHbIX U3 J1yBpa, U OAHOW FNHSAHO
CKYNbNTYpbl X BeKa 6bl10 BbISCHEHO, YTO BCe Mpoun3Bese-
HM1S MMEOT B COCTaBe CBOE OCHOBbI GyMary co cnegamu
PYKOMUCHbIX NeporNgoB.

KpacouHblii c/ioii 6bIn HaHeCeH Ha CBETI0-CepbIli FPYHT
W BbIMOJTHEH B TEXHMKE K/1eeBOoi XuBonucu. ManmTpa B oc-

Puc. 2. Bymara B cocTase OCHOBbI CO ClejaMun MUCbMEHHbIX 3HAKOB

S. Khashimov

Puc. 1. MG — 24408 fo pecTaspauum
Fig. 1. MG — 24408 before conservation

Technique of mural painting and iconography

The mural painting was made on clay plaster with many
natural elements inside, including straw and other vegetal
material and the paper with traces of manuscript signs;
the paper was, obviously, reused as scrap. This fact was

Fig. 2. Paper in the base with written marks
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HOBHOM COCTOWT 13 CBET/I0 3€/1EHOM, CUHEN, YepPHOI 1 PO30-
BOV Kpacku. 18 nMntaunmn oBeIMpHbIXYKpaLleHnli 1 cepe-
BPAHOro LUNTbA B 3/IEMEHTaX 04eX bl 6bl/1 HAHECEH penbed)
nocpeACcTBOM BblAaBNMBaHUS NacTO3HOM MacChl PYHTUKOM.

CHOXKET XXMBOMUCHOI0 NaHHO OTOPBaH OT OCHOBHOIO
KOHTEKCTa U B CBA3M C 3TUM C/IOXKHO pacrosHaeTcs. Ha
MaHHO N306paXKeHbl [Be YXEHCKMEe PUrypbl B 60ratbIx
ofexXaax Ha hoHe pyKOTBOPHOro nersaxa. Kaxabiii n3
MepcoHaXKew AepXXUT B pyKax CUMBONIMYECKNIA aTpUOYT.
MepcoHax cnesa Aep>XXUT KOHNYECKN NpeamMeT — BO3-
MOXXHO, 6MBEHb CMOHA, a TOT, UTO crpasa, — KHUry. INep-
COHaXX, HECYLL M KOHNYECKNI NpeaMeT, BHYLUUTE/IbHEN
no pasmepy u, BEPOATHO, UMeeT 60/1ee BbICOKMIA CTaTyC.

C TOYHOCTbIO ONpefenTb CMbIC/IOBYHO Harpysky
KpaiiHe 3aTpyAHUTE/IbHO BBUAY OTCYTCTBUSA AAaHHbIX
0 MPOUCXOXKAEHUWN 3KCMOHaTa N ero Ky/bTYypPHO-UCTO-
pryeckoro KoHTekcTa. OAHaKo yunTbiBasd MKOHOrpa-
hnyeckme anemeHTbl — rpmob B MpUYEcKe, KHUMU, KO-
HUYEeCKUi npeamMmeT — Obl/I0 BbICKa3aHO HECKOJ/IbKO
npearnono>XXeHN 0 BO3MOXXHOW CH>KETHOW JIMHUNIG,
BeposATHO, KOMMNO3ULMA NMpeacTaBnseT 3HaTHYO AaMy
B COMPOBOX/AEHUWN APYroi, 60/1ee HN3KOro coluasib-
HOro cTatyca, BO3MOXHO, B aji/leropnum HebGeCHOW Um-
nepatpuubl By O3ntaH (624-705 rr.), eANHCTBEHHOM
nMmneparpuubl B uctopun Kutaar.

CocTosiHMe (hparMeHTOB [0 pecTaBpaummn

B MOMEHT MoCcTynneHns naHHo B VIHCTUTYT Hacneaus
B OTAeN pecTaBpaumm >XMBOMUCKU, NaMATHUK Haxo-
Onnca Bo oparMeHTapHOM COCTOSIHUU U COCTOSA U3
4 hparmMeHTOB.

TonwmHa aBTOPCKOM LUTYKaTypPKU BapbupyeTcsi OT
0,4 go 0,8 cm. TbibHasA CTOPOHA KaXKAoro gpparmeH-
Ta 6bl1a okeeHa 6ymaroii, KoTopasa 6bisia HaHeceHa,
BEPOATHO, cpasy rnocsie CHATUSA hparmeHTa co CTeHbI
[ONA coxpaHeHus uenoctHocTy naHHo (baking). Ho, He-
CMOTPSA Ha 3TO, NAHHO 6bI10 pa3fIoMaHO Ha OTAeNbHble
dhparmMeHTbl — Mo BUAMMOCTU, B MOMEHT TpaHCnop-
TUPOBKM NN NOFPY3KN. Takxke cpeay MexaHUYecKnx
MoBpeXXAeHU HabNoAA0TCSA N3N0Mbl KPaeB KaXKAoro
(hparmeHTa, NOTEPTOCTU, MHOMOUYNC/IEHHbIE KPaKeopbl
n ocbinu (puc. 3). MNo nepudepnitHoi YacTn BCero naH-
HO C/OI KpacKn MMeeT MoTepu, YacTuLbl KPaCOYHOrO
C/I0S1 U rpyHTa OTcnamBaroTCA N ocbinatoTcd. Mo Bcen
MOBEPXHOCTU KPacOYHOro cfos HabogaroTca noTep-
TOCTU, MHOXXeCTBEHHbIe LiapanuHbl. Kpaco4Hbli ciomn
3arpsi3HeH NIOTHbIMU Nb1IEBLIMU HAC/TIOEHUSAMMU, & TaKXKe
Ha ero rNoBepPXHOCTU NPUCYTCTBYHOT MHOIOYUC/IEHHbIE
nAaTHa 1 pa3soapl.
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revealed after examination of small fragments of paper
with a use ofmacro optical instruments. The elements of,
evidently, Chinese symbols painted with red and black ink
were Vvisible on the paper taken from the plaster (fig. 2).
The data on the use of paper in the composition of clay
bases for monumental pieces ofart in East Asia have not
yet been published, with the exception of some articles
in which there is a mention ofthe use ofpaper for sculp-
tures in Chinad. Fibres ofhemp, cotton, straw and reed
are mentioned as the components ofplaster for painting
used in different periods in Chinab. Due to the lack of
information about this plastering technique for mural
painting all the fragments of painting kept in reserve in
the Guimet Museum and similar in style and technique
have been visually examined for the presence ofpaper in
their support. After examination offive paintings received
from the Louvre and one clay sculpture ofthe 10th century
it has been revealed that all pieces have paper with traces

ofhandwritten Chinese symbols in their support.
The paint layer was applied on the grey preparation

layer and made in technique of glue tempera painting. The
palette is mainly light green, blue, black and pink. As the
imitation of jewellery and silverembroidery in elements
of clothes, the relief was made by extruding thick paste
through a cone.

The painting panel is detached from the original con-
text and, therefore, it is hard to understand the image.
Two female figures are depicted on the panel, wearing rich
clothes and set against the background ofa manufactured
landscape. Each holds a symbolic attribute. The person to
the left holds a conical object, perhaps, an elephant tusk
and the person to the right holds abook. The person with
the conic objectis larger in size and, likely, of higher status.

It is difficult to identify precisely the meaning due to
the lack ofdata on the origin ofthe piece and its cultural
and historical context. However, based on iconographic
elements such as a mushroom ornament in the hairdo,
the books and the conical object, several suggestions have
been made6. Probably, the composition represents a noble

lady accompanied by another lady oflower social status,
perhaps, an allegory of the divine Empress Wu Zetian

(624-705), the only Empress in the history of Chinar.

Conservation state before treatment

The panel was fragmented and consisted of four pieces
at the moment ofits arrival in the Institute of Heritage.
The thickness of the original plaster varies from 0.4
to 0.8 cm. The rear side of every fragment was coated
with paper, which was applied, perhaps, immediately
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Puc. 3. OTcnoeHue KpacCcO4HOro cnod, rpyHramnyacT UL, OCHOBbI

BusyasibHble 1 TabopaTopHble NCCnefoBaHUs
Mpw nocTynneHnn parMeHTOB XXMBOMUCK B pecTaBpa-
LMOHHYIO flabopaToputo NIHCTUTYTa Hacneaus Obin Bbl-
MOJIHEH [eTabHbI BU3YyasibHbIi OCMOTP NPou3BeneHus
C UCMO0/1b30BaHNEM BUHOKY/ISIPHO NTyMbl 1 MUKPOCKOMa
C LUeNblo cocTaBneHus AedeKTHOro akTa. B xoge ocmo-
Tpa yAanocb YCTaHOBUTb KO/IMYECTBO OCHOBHbIX C/10€B,
COCTaBNSAOLWMX MPOU3BEAEHNE, N OMPEAEeNINTb TEXHUKY,
NCMoNb3yeMyHO NMpU ero co3gaHun.

I MUHsIHasA LUITyKaTypKa COCTOUT, B OCHOBHOM, 13 FIMHO3e-
Ma 1 BK/FOYaeT B CBO COCTaB MeNKOpY6/1eHOe pacTUTe/IbHOe
BOJIOKHO, & TaK)Ke COMIOMY M HacTuLbl 6ymarn. FpyHT CBeT/10-
ceporo LiBeTa bbls1HaHECEH PABHOMEPHO, MOBEPX CT/1aXKEHHOM
FIHAHOW LUTYKaTYPKWU. MONNXPOMHBbIA €10 6bl1 HAHECEH
B ABa npuema 6e3 NoAroToBMTe/IbHOrO pUcyHKa. CHavana
6bl/1 HAHECEH rpadnyecKnii pPUCYHOK YepHOW KpPacKom, a 3a-
TeM KOHTYp 6bl/13aM0/HEeH LBeTOM. MNannTpa NpUMeHeHHbIX
LiBETOB OrpaHnyeHa KOpUYHEBO-KpacHbIM, 6eibiM, PO30BbIM,
CVIHUM W 3e/1eHbIM. XUMUYECKNIA coCTaB NMUIrMEHTOB Obi/ Bbl-
NOJTHEH NOCPeACTBOM aHaM3a B 3/1EKTPOHHOM MUKPOCKOTE.

IMpuv n3yveHMn NonepevHOro cpesa KpacoyHOro c/os
yZanocb YCTaHOBUTb, YTO FTPYHT COCTOUT M3 FNIMHO3eMa
C L06aBNeHVEM Kannsi U HATPUS, LiBET KOXXHOIO NMOKPOBa
OCHOBaH Ha 6a3e CBUHLIOBbIX 6enun, 3eneHbIl onpeaens-
eTCs CMecblo Xniopuja Meay 1 apceHaTa Meau ¢ npume-
Cb CBUHLLOBbIX 611, CUHWUI — CMECHHO y/ibTpaMapuHa
1 CBUHLOBbIX 6ennn (puc. 4). Penbed COCTOUT B OCHOB-
HOM 13 KapboHaTa Ka/ibLus, KBapLa, rMuHbl, MarHus
N oKUcK xxenesa. [pn N3roToBleHNN KPACOK NMUIMEHTHI
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Fig. 3. Exfoliation ofpaintlayer, priming andparticles ofbase

after removal ofthe fragment from the wall to keep the
panel intact (baking). However, in spite of this, the
panel was broken into separate fragments — obviously,
during transportation or loading. Also among the me-
chanical damages, there are breaks of the edges of every
fragment, worn spots, numerous cracks and crumbling
(fig. 3). The paint layer of the entire panel along the
periphery is partly lost, the particles of paint layer and
priming exfoliated and crumbled. There are worn spots
and many scratches all over the surface of the paint layer.
It is soiled with dense dust layers, and with numerous
spots and stains.

Visual and laboratory investigations

After the arrival ofthe fragmented painting at the conserva-
tion laboratory ofthe Institute ofHeritage, a detailed visual
examination ofthe panel was made with the use ofbinocular
loupe and microscope. During the examination, the research-
ers managed to identify anumber ofmain layers composing
the panel and to establish the technique ofproduction.

The clay plaster consists mainly of clay and includes
the chopped vegetal fibre, and straw and particles ofpaper.
The light grey ground layer was applied evenly over the
smoothed clay plaster. The colours were applied twice
without a preparatory drawing. Initially a graphic draw-
ing was made with a black line, and then the contour was

filled up with colour. The palette ofcolours is limited with
brown-red, white, pink, blue and green. The chemical
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Puc. 4 (a): nonepeyHblin cpes 2012-100P01.
OnTwuyecknii MrKpockon, yeennueHue 500.

Monspu3oBaHHbIii cBeT /INpO/.
Fig. 4 (a): transversal section 2012-1000P01,

Optical microscope, magnification 500,
polarised light.

N, BO3MOXXHO, FPYHT 3aMeLlMBaIUCbL Ha BOAOPacTBOpU-
MOM CBSI3YHOLLLEM KOMMOHeHTe. [4N15 ero BbIABIEHNSA Obin
npoBeAeH MUKPOXUMUNYECKUN TeCT PYLINH, KOTOPbIN
NO3BONUN ONPEAENUTb NPUPOAY CBA3YIOLLENO KPAaCOUYHOr 0
cnos v penbea. TecT nokasaa HanM4vme NPOTENHOBOIO
CBSI3YIOLLErO B TOJILLE FPYHTA Y KPAaCOYHOr 0 Coss,

[Ana [ononHeHMs BU3yasibHOro 06cnefoBaHNsA 6bl
npoBefeH aHann3 cBOOOAHbIX BOSIOKOH 1 BOJTOKOH Bymaru,
BXOJALLMX B COCTaB LUTYKaTypKn. 3abop ob6pa3LoB pas-
mepom oT 0,1 go 0,3 cMm 6bI1 BbINOJTHEH C NEPUGEPUHOMN
YyacTuM NaHHO 1 B 061aCTU LIeHTPa/IbHOr 0 pa3fioMa [iByx ca-
MbIX KPYMHbIX (pparmeHToB. O6pasLibl 66111 N3yUeHbl N0f
ONTUYECKUM MUKPOCKOMOM C CUJIbHbIM YBEIMYEHMEM MPKU
MCNONb30BaHUMN XMMNYECKOrO peakTmnsa AJ15 BbISB/IEHUA
npupoabl BOJIOKHA. B xoae aHann3a yaanocb yCTaHOBUTb,
UYTO COCTOSIHME COXPaHHOCTW BOSIOKOH Y/A0B/1eTBOPU-
TeslbHOe, 6e3 ABHbIX NPU3HAKOB Pa3/iIoXXeHUs, OKUC/e-
HUSA. BONOKHa NPUCYTCTBYHOT ABYX TUMOB: TOJICTblE OT
10 go 15 MUKPOH 1 TOHKMe OT 3 A0 5 MUKPOH. Mo cBoeiA
CTPYKTYpP€e BOJIOKHA CXOXW C BONIOKHaMW KOHOM/N. TecT
C NPUMEHEHNEM XMMNYECKOIO peakTmMBa Takxke rnokasan
MPUHaANEeXXHOCTb BOSIOKOH K KOHOM/E, oKpaLumsas 06-
paseL, B KpaCHO-(pMONeTOoBbIN LBETY.

[nsa onpefeneHusa coctasa rMvHbI B LUTYKaTypKe Obin
npoBefeH aHa/In3 MUHEPa/IbHOIo COoCTaBa U CTPYKTYpbl
LITYKaTypKu B JlabopaTopuy OXpaHbl UICTOPUYECKUX
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Puc. 4 (6): nonepeyHsblin cpe3 2012-100P01. DneKTPOHHbIA MUKPOCKON.
O6paTHas andgysns anekTpoHoB /INp©/

Fig. 4 (b): transversal section 2012-100P01. Electronic microscope, electronic
reverse diffusion.

composition of pigments has been analysed by electron
microscopy.

In studying the cross-section of paint layer the re-
searchers managed to ascertain that the ground layer
consisted of clay with potassium and sodium, the colour
of skin was white lead, green was copper chloride and
copper arsenate with white lead and blue was a mixture of
ultramarine and white lead (fig. 4). The reliefis composed
of calcium carbonate, quartz, clay, magnesium and ferric
oxide. When making the paints, the pigments and per-
haps the primer were mixed with water-soluble adhesive
component. The nature of the adhesive paint layer was
identified by means ofthe micro chemical test Fushin.
The test indicated a protein binder in both ground and
paint layers.

The analysis of the free fibres and paper fibres in the
plaster was made as an addition to the visual examination.
The samples, from 0.1 to 0.3 cm in size, were taken from
the peripheral part of the panel and the central break of
two largest fragments. The samples were studied using
an optical microscope with strong magnification and the
use ofreagent to reveal the nature ofthe fibre. During
the analysis the researchers managed to ascertain that
the condition of integrity of fibres was satisfactory and
without clear signs of decomposition and oxidation. There

are two types of fibres: from 10 to 15 micron thick and
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namaTHUKoB ®paHumn (LRMH). O6pa3subl aBTOPCKOMN
OCHOBbI NMepBOHaYaIibHO OblN UCcCNeoBaHbl C LLeNbio 06-
Hapy>XeHWs HabyXaroLLnMX MH. JaHHbIA aHanu3 ABNSA/ICA
peLuatoLLLMM A1 BbIGopa MeTOA0B pecTaBpaLnm, Tak Kak
B C/lyyae Han4yms HabyxaroLLmMX FNH B COCTaBe OCHOBbI
rnpuMeHeHMe MeTO0B, BKIKOYAOLWMX B ce65 UCMONb30-
BaHVe BOAbl, HEAOMYCTUMO, TaK Kak Npu BbICbIXaHUU Bbl-
COKNI KO3(hULUMEHT ycanKu npmeeaeT K MacLiTabHOMY
pacTpecK1BaHUIO OCHOBBI.

[ns onpegeneHns rUHAHON (hpakummy 6b11 BbINOSHEH
aHanm3 c NpMMeHeHVeM annapaTa AnpakLmm peHTreHoB-
CKUX Nlydeld, Mpy NOMOLLM KOTOPOI0 YAanock ONpesenTb
MWHepasibHbIA COCTaB LUTYKaTypPKW. Bbino ycTaHOBMEHO,
UYTO B aBTOPCKOW LUTYKATYpKe He NPUCYTCTBYIOT Haby-
XatoLLMe rMnHbI, @ B OCHOBHOM — KaOJ/IMHUTbI U UJTUTHI,
CcTabusibHble FUHBI.

[Ansa onpefeneHns rpaHyIoOMeTpUn Necka v AonoHu-
Te/IbHbIX 3/1IEMEHTOB, BXOAALLNX B COCTaB [/IMHbI U NPO-
MOPLMOHa/IbHOr0 KOSIMYeCcTBa PacTUTENIbHOI0 BOIOKHA,
6b11 Npon3BeseH aHa M3 06pasLoB Mo MUKPOCKOMNOM
(POTOHHbIM 1 3/1EKTPOHHbIM. B pe3ynbTaTe pa3mep rpa-
HyN recka 6bl/1 U3MepPeH — UX AnamMeTp COCTaBnsAn OT
30 n 200 MMKPOH, KOMNYEeCTBO BOJSIOKOH B MPOMopLun
70-80% B OTHOLLIEHUW FNIMHAHOM Macchl. B gononHeHwe,
B MOBEPXHOCTHOM C/10€ LUTYKaTypPKU OblI1 06HapY>KeHbI
4YacTULbl OKMCU CBMHLA, BAAB/IEHHbIE B C/ION LUTYKATYPKW,
4YTO FOBOPUT O BbIMIXXUBAHWM C/1061 TPYHTa COCTOSALLEN 13
OKMCU CBUHLA Nnepes HaHeceHMeM »usonucu (puc. 5)10.

PectaBpauusa

OCHOBHbIe MPUYUNHBI BbIOOPa a/lbTEPHATMBHOIO NOAX0Aa K pe-
cTaBpaLuyvy NaMATHUKA, & He K/TaCCUYeCKMX MeToLoB, — 3TO
CTeneHb ero COXPaHHOCTM U XXeNaHue N36eXaTb HaCbILLEHUSA
ero noboYHbLIMU MaTeprasiaMu, KOTopble N3MeHUNN Obl Ha-
BCerga ero nepBo3gaHHyto npupoay. B npakTuke pectas-
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from 3 and 5 micron thick. fibres are similar to the
plant fibres in their structures. test with reagents in-
dicated that the fibres were from plants and painting of
the sample was red and purple9.

In order to identify the composition of the clay in the
plaster, analysis of the minerals and the structure of the
plaster was made in the Laboratory of Protection ofthe
Historical Monuments of France (LRMH). The samples
of the original were initially studied to detect the presence
ofabsorbent clay. ~iis analysis was a determinant for the
choice of conservation methods, because in the case of
presence of absorbent clays in the composition of the
base, the use of methods involving water is inadmissible,
as the drying and high coefficient ofshrinkage would lead
to scale cracking ofthe support.

In order to identify the clay fraction, an analysis was
performed using X-ray diffraction, which identifies the
mineral composition of plaster. It was ascertained that the
original plaster contained no absorbent clays but consisted

mostly ofkaolin and illite, stable clays.
In order to measure the size of sand and other particles

in the clay and the proportion ofvegetal fibres, an analysis
of samples was performed using photon and electron
microscopes. The size of sand granules was measured,
showing a diameter from 30 to 200 microns; the number
of fibres is 70-80% in proportion with the clay paste. In
addition, the particles of massicot pressed into the plaster
layer have been found in the surface layer ofplaster; this
is evidence of the smoothing of the ground layer that con-
tained massicotbefore the painting process began (fig. 5)10.

Conservation

The main reason for the choice ofthe alternative approach
to the conservation of the painting, and not the classi-
cal methods, is the degree of its preservation and the

Puc. 5. B BepxHeM Cioe OpUrMHabHOM LUTYKaTYPKY BUAHO,
YTO MOBEPXHOCTHbINA CNol WTYKaTypKn crnaxked (MEB)
/LRMH®/

Fig. 5. Surface layer ofplaster is smoothed in the upper layer
oforiginal plaster (MEB) /LRMH®/
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pauum apxeonornyeckoii XXMBOMM1CK Ha JIeCCOBOI OCHOBe
NPaKTUKYHTCS (IMKCUPYIOLLMe MaTeprasibl — Kak NpaBuio,
CUHTETUYECKME, UMEIOLLNE BbICOKYHO MPOYHOCTb. Mpn 3TOM
[Nt MOHTavKa (DParMeHTOB, He UMEHOLLIMX 60/bLLIOV TONLLMHBI
1, CNefoBaTeNlbHO, BECa, BbICOKasi MexaHMuYecKast MPOYHOCTb
MOHTaXKHOT 0 afjresunsa He TpebyeTcsall. B TO e Bpemsi Hy>XHO
OTMETUTb, UTO B HEKOTOPbIX C/yyasix Mpu KpaiiHe Hey40BNeT-
BOPUTE/IbHOM COCTOSIHUM (parMEeHTOB, 3KCTYMUPYEMbIX B MO-
MEHT Packorok, He06X041MO UCMO0/b30BaHME CUHTETUYECKIX
MaTepuasnoB /15 UX COXPaHEHUS U Aa/bHENLLIEro U3yYeHus.

B HalLem >Ke clyyae COCTOsIHME OCHOBbI U KPaco4yHOro
CN0si MO3BO/INAY MPUMEHUTL PeCTaBPaLUOHHbIE METO/bI,
KOTOpble Aat0T BO3MOXXHOCTb NMPaKTUUYECKN NOTHOCTbIO
COXPaHUTb NPOV3BEAEHME B TOM BULE, B KAKOM OHO NepBo-
HayasibHO 6bIN10 CO34aHO.

OuuncTKa Kpaco4Horo crios

IMpy 04NCTKe 3arpsA3HEHNIA KPACOYHOIO €108 NPUMEHSCS
KOMMPECC C UCMO/Ib30BaHNEM TNIMHbI GEHTOHUT. TeXHMKa
OUYNCTKM NOCPEACTBOM INIMH TUMa CMEKTUTOB LLINPOKO
Mcnonb3yeTcsa B 06/1aCTV pecTaBpaLmm TeKCTUNAL v Npo-
n3BeAeHNM Ha OyMa>KHOW OCHOBE.

[Ansa anpobupoBaHus AaHHOro MeToAa 6bin NpoBeaeH
PS4 9KCNepUMeHTa/IbHbIX TECTOB, MO3BO/IAIOLLMX BbIABUTb
BO3MOXXHOCTb HEraTMBHOIO BO34ECTBUSA @HHOIO CNOCOo-
6a Ha KpacouHblli CMov 1 OCHOBY.

MpyHUMN MeToa cneayoLNiA: CNoW FNHbI 6NIOKNPY-
eTca Mexxay ABYMsi CI0siMU KOHonisiHow 6ymarn (0,9 1),
cyxas rfiMHa B BUAe nopoLuka npv aToM rugpupyeTcs 4o
30%. CTopoHa, HaxosaLasncs B KOHTaKTe ¢ KPaCoYHbIM

Puc. 6. Hano>keHvie Komnpecca
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wish to avoid the use of lateral chemicals which would
change its original nature. Synthetic adhesive materials
that dry fast and have a high resistance are used in the
conservation practice of archaeological paintings on
loess support. High resistance offitting adhesive is not
required to assemble the fragments, which are not thick
and, thus, are quite lightll. At the same time, it should
be noted that in some cases of extremely unsatisfactory
condition of fragments exhumed during excavations
the use ofsynthetic materials for their preservation and
further study is needed.

In our case, the condition of support and paint layer
has permitted the use of conservation methods, which
practically totally preserve the panel in the original ap-
pearance.

The paint layer cleaning

A compress ofbentonite clay has been used to clean dirty
spots ofthe paint layer. The cleaning technique with clays
like smectite is widely practiced for the conservation of
textile 12 and works on the paper support.

A series of experimental tests revealing the negative
effects ofthis method on the paint layer and base have
been carried out to test this method.

The method is the following: the clay layer is blocked
between two layers of hemp paper (0.9 gm); the dry clay
in powder condition is humidified up to 30%. The side
contacting the paint layer is interlaid with 6-7 layers of
the same hemp paper, but moistened. This lamellar com-
press (fig. 6) is placed on the paint layer for 5 minutes.

Fig. 6. Applying the compress
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cnoem, NpokaabiBaeTcst 6-7 CAOAMU TOW >Xe KOHOMJISIHOM
6ymaru, CMO4YeHHO BOAOM. [laHHbI COUCTbIA KOMMpecc
(puc. 6) HaknafblBaCa Ha 3arpPsA3HEHHbIV Kpaco4HbIl Coi
Ha 5 MUHYT. [laHHaa aKCno3nuua KomMmrnpecca onpegeneHa
Kak onTUMasibHas B MOMEHT nNpoBeAeHUs TecTos. Mocne
CHATUS KOMMNpecca MeCTO OYUCTKM CYLLWIOCH (heEHOM C XO-
NIOAHbIM BO34YXOM BO MU36exaHue HabyxaHus NpoTeNHO-
BOrO CBA3YIOLLEr0 KPaCOYHOrO C/10S U FPYHTA.

MexaHun3m gencTeus 06ycnoBieH MUKPOCTPYKTYpPOii
1 (P131MYECKMMUN CBOMNCTBAMU [IUHBI, B YaCTHOCTU 3N1EKTPU-
YEeCKUM 3apsfoM ee HaHo4YacTuL,. MNnacTMHYaTble YacTULbI
[IMHBI NPUTATUBAOT MONOXKUTE/NBHO 3aps>KeHHble YaCcTULbI
BOAbl CBOMMU HEraTUBHO 3apsXXeHHbIMU NOBEPXHOCTAMMU,
M AaHHbIA NpoLecc MOXEeT NPoAo/HKaTbCA A0 MOJSIHOMo
HacCbILLLEeHWS TNTMHbI BOAOW A0 COCTOsIHUS B3Becu. Mpu
MCMONb30BaHUN HEKOTOPbIX TUMOB HabyXaroLmXx rvH
npouecc rmgpuposaHns MoXKeT gocturatb 700%. Takum
obpasom, Bfara, HaxXoAALAACA B C/IOAX bymaru Mexxay
KOMMPECCOM U KPacO4YHbIM C/10eM, BCTyMaeT BO B3aMMO-
OeNCTBMe C 3arpsA3HEHUAMU, PacTBOPSASA UX, BNUTbIBaET-
ca rnnHol (puc. 9). OnpefeneHHbIN B NpoLiecce TeCTOB
NIMMNT BPEMEHW MNO3BOJISIET KOHTPO/IMPOBaTh YPOBEHb
OUUNLLEHNSA, BNNSASA TONBKO Ha CI0M 3ar pss3HEHNIA.

B pe3ynbTate NpoBeAeHHbIX MEPONPUATUIA C/oW 3a-
rpPsA3HEeHU’ 6bin yCneLHo yaaneH 6e3 HeraTMBHOIoO BO3-
[OeliCTBMSA Ha KPacoYHbIi cnoit (puc. 7).

Puc. 7 a. TMpouecc ouncTKn, 10-KpaTHOEeYyBeINYeHe.

Fig. 7 a. The cleaningprocess, tenfold magnification.
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This exposure ofthe compress was identified as optimal
at the moment of test. After removal of the compress,
the clean place was dried with a hairdryer and cold air to
avoid expansion of the protein binding paint layer and
preparation.

The action mechanism is conditioned by the micro-
structure and physical properties of clay, in particular,
the electric charge of its nanoparticles. The lamellar
particles of clay attract positive charged water particles
with their negative charged surfaces and this process
might continue till total saturation of clay with wa-
ter up to suspension condition. Using some types of
absorbent clay the hydrogenation process might be
700%. Thereby, moisture in the paper layers between
the compress and the paint layer interacts with dirty
spots dissolves them; and the residue is absorbed by
the clay (fig. 9). The limit of time defined in the test
process provides the possibility to control the level of
cleaning, which influences only on the layers of dirty
spots and not the paint layer.

As a result ofthese actions, the layer of dirty spots has
been successfully removed with no negative effects on
the paint layer (fig. 7).

After the cleaning of the paint layer, the lifting and
flaking ofthe paint layer and priming were fixed with the
composition KLUCEL G 5% in ethanol.

7 6. B npouecce 04YMCTKMW.

Fig. 7 b. The cleaningprocess.
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Mocne o4YNCTKU KPaCcOYHOrO C/losl, NOAHATUA U LUe-
NYLEHUSA KPacO4YHOI 0 C/ost M FPpyHTa Obl/IN YKPen/ieHbl
komno3suumern KLUCEL G 5% B cnupTe.

Pa3paboTka 1 nprMeHeHMe apMUpyoLLLeil MacTUKU
Mpu yKpenIeHn 0CHOBbI YXMBOMUCK, C/0s1 aBTOPCKOM
rMUWHAHOW LITYKaTYPKM NepBoOHavyaslbHON naeen 6b110
nprYMeHeHVe apMupytoLLeli MacTUKK, 6/1M3KOM Mo cocTasy,
(PU13NKO-XUMUYECKMM U MEXAHUYECKUM CBOCTBAM, C LiefTbHo
ee YKpeneHnst 1 JaslbHeliLero MoHTaXxa Ha a/ltoMUHMe-
BYIO OCHOBY.

[Ansa pa3paboTku MaTepuana ans apMmupytoLlen ma-
CTUKM ObII0 MPOBEAEHO NCCNef0BaHNE ee OMNbITHbIX 06-
pa3LoB, a Tak)Ke OPUTrVHa/IbHOM LUTYKaTYPKU, C Liefbio
BbIPabGOTKM MacTMKMN, CXOXKel ¢ aBTOPCKOI OCHOBOWA.
VcnbiTaHMsA 6blnv NpoBeAeHbl B UCCNeA0BaTeIbCKOMN
naéopatopuu (LRMH).

AHanNM3 MacTUKM 6bla BbINOSHEH MOCPEACTBOM Crie-
OYHOLLNX 3TanoB: BU3yanibHOe 06cnefoBaHme, N3yyeHue
06pasuoB Nog POTOHHBLIM MUKPOCKOMOM, OrnpeaeneHne
MOAY/1S1 YNIPYroCTU U COMOCTaB/IEHNE €0 C OPUTNHAJIOM,
a TaKKe TeCTOBOE Ha/IOXKeHMe MacTUKU 1 HabnoaeHne Haf
MeXaHNYeCKMM MPOLLECCOM €€ BbICbIXaHUS.

OCHOBHbIMW KPpUTEPUSAMU NPU MOAFOTOBKE OMNbITHbIX
06pas3LoB 6b1/1BbIGOP COCTaBa MaCTUKMN, AAtOLLEN HAVIMEHb-
LUy ycaaky, Hanbosnee athheKTUBHYIO aaresnto, 6M3KyHo
Mo COCTaBy C OPUTMHA/IbHON LUTYKaTYyPKO — BBUAY NPO-
MOPLVN FMMHbI U KOHOMIIHOTO BOJIOKHA.

[Ans nonyyeHns cpaBHUTEIbLHOMO pesynbTaTta 6biiv
MCMob30BaHbl COCTaBbl, TPAAULMOHHO MPUMEHSAEMbIE
B CTPOUTENbLCTBE, MHAYCTPUasIbHblE COCTaBbl, UCMO/Ib-
3yeMble B COBPEMEHHOM CTPOUTE/IbCTBE, a TaKXKe COo-
CTaBbl, NCMOJ/Ib3YEMbIE YXMBOTHbIMU [/11 CTPOUTE/TbCTBA
rHesg u yoexxkuul. INMnHAHaa cMecb NpyY N3roToBEHUN
06pa3yoB 6blna BblOpaHa 13 LLUMPOKOro crnekTpa Hop-
Ma/IM30BaHHbIX NINH 4151 CTPOUTE/IbHbIX PaboT, CMECb
necka u rfvHbl 4na UHaNbHOM WTYKaTypPKU (hrpMbl
AKTERRE, He cogepyxauias NOCTOPOHHUX NpuUMeceii
1 0o6aBOK.

OnbITHble 06pa3upbl 6bIIM NOArOTOB/EHbI MO cneay-
IOLWKWM pelenTam: riMHa, KOHOM/IIHOE BOJIOKHO, YTO CO-
OTBETCTBYET COCTaBY aBTOPCKOW LUTYKaTypKW; F/IMHa,
KOHOMM/IIHOE BOMTOKHO C 106aBNeHVNEM METU/ILE/NIIHOMO3bI,
UTO CXOXKE MO KOMMO3ULN C FINHAHBLIMWU CMECSIMU, UC-
Nnosib3yemMbIMU B CTPOUTENBLCTBE NpeaAcTaBUTeNns My ayHsl;
rnnHa, KOHOM/SAHOE BOJSIOKHO € A06aBfieHneM Kpaxma-
Na — peuenT, UCNO/b3YEMbI B TPAANLMOHHBIX FINHAHBIX
COOPY>KEeHUSAX B COBPEMEHHOM CTpOUTENbCTBE. [MPOoLEHT-
HOCTb CTAOUNN3NPYIOLLVIX FMTMHbI 3/1IEMEHTOB, BO/TOKHA
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Development of use of the backing plaster

When consolidating the support ofthe painting and the
layer of original clay plastering the first idea was to use
a reinforcing backing similar in composition, physical,
chemical and mechanical properties to consolidate it and
to mount on the aluminium support.

In order to develop a material for the consolidation the
researchers studied its prototypes, and also the original

plaster. The tests have been carried out in the research
laboratory (LRMH).

The analysis of plaster has been carried out in the following
stages: visual examination, study of samples with the photon
microscope, definition ofelastic modulus and its comparison

with original, and also the test applying ofmastic and obser-
vation ofthe mechanical process ofits drying.

The basic criteria for preparation of experimental sam-
ples was selection of composition of backing with the least
shrinkage, the most effective adhesion and similarity in
composition to the original plastering, with regard to the
proportion of clay and plant fibres.

The compositions traditionally used in building, the
industrial compositions used in the contemporary construc-
tion, and also compositions used by animals for construc-
tion of nests and sheltershave been used to get comparative
data. The clay mixture for production of samples has been
chosen among the wide spectrum of stable clays for con-
struction, mixture ofsand and clay for the final plastering
(AKTERRE) without foreign admixtures and additives.

The experimental samples have been made by the following
recipes: clay, hemp fibre correspondingto the composition of
the original plastering; clay, hemp fibres with methyl-cellulose
similar in composition to the clay mixtures used for construc-
tions by animals; clay, hemp fibre with starch — the recipe
used in the traditional clay buildings in contemporary con-

struction. The degree ofelements, fibres and glue stabilizing
clays varied to obtain the comparative results of the analysis.

compo- clay fibres water

glue

sition

R1 30% 70% 20% Methyl cellulose, 5% solution
in mixed mixture

R2 30% 70% 20%  Starch, 5% solution in mixed
mixture

R3 30% 70% 20% Without adhesive

R4 60% 40% 20% Methyl cellulose, 2.5% solu-
tion in mixed mixture

R5 60% 40%  20% Starch, 2.5% solution in mixed
mixture

R6 60% 40% 20% Without adhesive
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N KNesl BapbMpPOoBasioch A5 NMOMYyUYeHUss CPaBHUTENbHbIX
pe3ynbTaToB aHa/In3a.

rnv- .
cocTas BO/IOKHA  BOja Knen
Ha
MeTtunuenntonosa, 5% pac-
R1 30% 70% 20%
TBOP B 3aMeLLaHHYH CMeCh
Kpaxman, 5% pacTtBop B 3a-
R2 30% 70% 20%
MeLLIaHHYH CMECh
R3 30% 70% 20% be3s agresvsa
MeTtunuenntonosa, 2,5%
R4 60% 40% 20% pacTBOP B 3aMeLUaHHYo
CMecb
Kpaxman, 2,5% pactBop
R5 60% 40% 20%
B 3aMeLLaHHYI0 CMeCb
R6 60% 40% 20% bes agresmsa

[Ana nony4veHusa 6onee Nogpo6HOro pesynbtaTa bbi10
BbINOJIHEHO MO TPW 06pasLa ANs KaXkaoro pewenTa.

O6pasubl 66U MPOTECTUPOBAaHbI Clle4yHOLWUMMN
cnocobamu ons onpegeneHns napameTpos A1 Bbibopa
peuenTa:

*  BU3YalbHbI/ aHaIM3 MO3BOJINI KOHCTATUPOBaTb pas-
JNINYHBIN YPOBEHb YCaiKn 06pa3uoB Mpu BbICbIXaHUU;

* MOCpeacTBOM MUCNOMb30BaHWA annapata Ginger CETP
AU 2000 6bln1a nponytLyeHa Yepe3 obpasel, 3ByKOBasi
BOJIHA 415 NOACHETa BPEMEHU ee MPOXOoXKAeHUs. DTu
[aHHbIe MCMNOo/b30BA/INCL A5 BblBEAEHUSA MOAYNS
ynpyrocty nocpeacTBoM (HOpMy/ibl, UTO AAI0 Mpes-
CTaBfieHWe 0 MoAy/ie YNpYrocTn OrnbITHbIX 06pa3LoB
1 opurnHana (puc. 8);

e [laHHble HabNAEHN NOA4 ONTUYECKUM MUKPOCKOMNOM
NO3BO/N/IN BbISIBUTb Pa3/IMHHOE MeXaHN4YeCKoe NoBeaeHne
06pasLLOB Ha MUKPOYPOBHE NpU BbICbIXaHUK (puc. 9);

* ONbITHOE HaIOXKEHWE MAaCTUKM MO3BOIN/IO BbIOGpaTb
peuenT, 60/1ee afganTUPOBaHHbIV 4718 pecTaBpauuu,
VMEOLLMI XOPOLUYHO afire3nio N HaMMEHBLLIYHO ycaaKy
(puc. 10).

IMocne NpoBeAeHHbIX UCCNeA0BaHM Bbl1 0TO6PaH 06-
paseL, LUTYKaTYypPKW Mo CnefyroLnm napameTpam: yaoBneT-
BOpUTe/IbHasA ycagka, 04HOPOAHas NMOBEPXHOCTb Mocne
CyLLKM 6e3 06pa3oBaHns TPELMH U MUKPOTPELLMH, 6/113-
KWUIA MOAY/b YAPYFOCTW C OPUTMHASIbHOM LUTYKaTYPKON,
Havnnydwas aaresus. No cyMme faHHbIX KpUTeprues Obin
BblbpaH peuenT R3, KOTOpPbIV BNOCNeACTBUM Gbla NpuU-
MeHeH B npouecce pecTaBpaunm aAna ykpenneHus gpar-
MEHTOB >XVUBOMUCH.
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Three samples for every recipe have been made to get
more detailed result.

Samples have been tested to define parameters for
selection ofrecipe:
« avisual analysis makes possible to state different level

ofshrinkage ofsamples at drying;
* using the instrument Ginger CETP AU 2000, the
sound wave was passed through the sample to calculate
time of its passing. These data were used to derivate the
elastic modulus by formulawhich presented the elastic
modulus ofexperimental samples and original (fig. 8);
examination with the optical microscope revealed dif-
ferent mechanical conduct of samples at micro level

when drying (fig. 9);

the best mixture for conservation with good adhesive

and least shrinkage (fig. 10).

After the completion of research one sample ofplas-
ter has been chosen based on the following parameters:
satisfactory shrinkage, homogeneous surface after dry-
ing without formation of cracks and micro cracks, close
modulus of elasticity with original plastering, and the best
adhesion. Basing on these criteria, the recipe R3 has been
selected, and has been subsequently used in conservation
process for the fragmented painting.

The fragments have been fixed with the reinforcing
mastic consisting ofa composition similar to the original

base on the rear side, composition ofclay and plant firbres.
The mastic has been applied on the intermediate layer of

Puc. 8. Mponyck 3ByKOBOW BO/HbI Yepes OMnbITHbIV 06pasel

MacTUKM.
Fig. 8. Sound wave passing through experimental sample
of mastic.
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Pnc.9 (a): R1, B cTpykType nveeTca Puc. 9(6): R5 B cTpykType umetoTcs Puc. 9(B): R3 cTpyKTypaMacTuKM 04-

cunbHoe pacTpeckneaHne /LRMH®©/ mukpoTpewmHsl /LRMHO©/

HOpoAHas, He HabAaeTCsa NosBaeHne

Fig. 9 (a): R1, strongcrackingin structure Fig. 9 (8): R5 micro cracks in structure / TpeLmH npu BbicbixaHun /LRMH®©/

/LRMH®/ LRMH®/

OHU 6blIN YKpPEN/ieHbl apMUPYHOLLLE MaCTUKOM,
C TbI/IbHOW CTOPOHbI 6/IM3KOV MO COCTaBy OPUTrUHasIb-
HOIA OCHOBE, KOMMO3ULNU 3 [/INHbI U BOJIOKOH KOHOM/IN.
MacTurka 6bla HaHeceHa Ha MPOMEXYTOUHbIA CNOoN U3
TOHKOI Map/iv Ans 0603Ha4YeHUs OPUrMHaIbHOrO U pe-
CTaBpauMOHHOr0 €108 BBUAY BOMpoca o6paTtMmMocTm
pecTaBpaLViOHHON MacTUKN, KOTOpas BU3ya/lbHO CX0Xa
C OPUTMHA/IOM.

MOHTaXX Ha a/TFOMUHKEBOE MaHHO

MpeaBapuTenbHO, A0 BbIMOMHEHUS MOHTaXKa, 6bIn caenaH
TECT Ha er0 MeXaHNYECKYH MPOYHOCTb U 06paTUMOCTb. Mpun
ero NpoBeAeHN C UCMO/b30BaHMEM MaTEPUA/IOB, LUMPOKO
NPUMeHSIEMbIX B peCTaBpaLMIOHHOM NpaKTUKe 1 npeania-
raemblIx 4718 pecTaBpaunn, yaanocb KOHCTaTUPOBaTh, UTO

Puc. 10 (a): R5, aaresvs HaHeCEHHON MacTUKN HeyA0BNeT -

BopuTensHas /LRMH®O©/
Fig. 10 (a): R5, poor adhesion ofapplied mastic/LRMH©/

Fig.9 (c): R3 homogeneous
structure of mastic, no cracks at
drying/LRMH®©/

thin gauze to point out the original from the conservation
layers due to the issue of reversibility of the conservation

backing, which is visually similar to the original.

Mounting on the aluminium panel

As a preliminary measure, before mounting, a test of
mechanical solidity and reversibility has been carried
out. In the course of its administration with a use of
materials widely used in conservation practice and
aimed for conservation, we have found out that the
experimental sample of clay plastering mounted on
a composition of a base of PARALOID B-44®, epoxy

resin Araldite SV-427® and PLEXISOL P-550® and
thickened with phenol microspheres, could carry 30kg
at 13cm2 (fig. 11).

Puc. 10 (6): R3, aaresns HaHeCEHHON Mac T UKV paBHOMEpPHas
/LRMH®©/
Fig. 10 (B): R3, even adhesion ofapplied mastic/LRMH®©/
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OMbITHbIV 06pa3el, FMHAHON LUTYKaTYpPKN, MOHTMPOBAH-
HbI Ha cocTaB Ha 6a3e PANALOID B-44®, anoKCUaHOW
cmonbl Araldite SV — 427® n PLEXISOL P-550®, 3ary-
LLEHHbIX C MUKpOcepammn heHosa, MOXET BbIHECTU BeC
B 30 Kr Ha 13 cm 2 (puc. 11). 3To NOATBEPXKAAET BbICOKYHO
MPOYHOCTb MOHTaXa. HO B niaHe ero o6paTnmMocTu 6e3
MHTEHCUBHOIO MexXaHN4eckoro Bosgenctemsa PANALOID
B-44® n PLEXISOL P-550® ganun Hanbonee NoAoXnTeNb-
HbIi pe3ynbTaT. ONbITHbLIV AeMOHTaX 6bI1 Npou3BeaeH
NoCpeLCTBOM 3KCMO3MLMM B KAMepe, HacbILLEHHO napamu
HETOKCMYHOro pacTBopuTens. Nocne akcno3uumm B napax
sTunaueTarta B TeyeHme 12 yacoB 06pasubl LUTYKATYPKU
6b1/1M AeMOHTUPOBaHbl NOCPeACTBOM A/IMHHOIO LUNaTens.

Takum 06pa3om, 6bI/10 BbISICHEHO, UTO 06paTUMBbIN
MOHTa)K 6e3 MexaHM4eCKOro BO3aeiCcTBUA MOXET ObITb
BbIMOJIHEH TO/IbLKO nocpenctsom PANALOID B-44® nnn
PLEXISOL P-550®.

IMocne NOMIHOro BbIChbIXaHUA pecTaBpaunoHHON Ma-
CTUKM 6blN NPOM3BeeH MOHTaXK (DparMeHTOB Ha MaHHO
13 AvencToro antommumall (Hexlite® 630), Bbipe3aHHOr o
no copme pparmeHTa. Nepes MOHTaXXOM Ha TbIIbHYHO
CTOPOHY MaHHO 6blN 3aKpensieHbl NeTAN 415 NOABECKM.
Ans MOHTaXka )parMeHTOB Ha a/ITOMUHUEBYHO OCHOBY
6bin BbibpaH PARALOID B-44®, Tak Kak 3TOT CUHTe-
TUYeCKUii MmaTepuan obagaeT HaubonbLUEN MexaHnye-
CKOW MPOYHOCTLIO Mo cpaBHeHUIO ¢ PLEXISOL P-550®
M Nerko obpatum. B cuHTeTUYeCcKyro cmony 6bin gobas-
NleH 3aryctuTesib, TaK Kak CMo/a, AaXke Npu BbICOKOM
NPOLEHTHOCTN, 06/1a4aeT NOBbILLUEHHOM TeKYYeCTbHO.
B kaudecTBe 3aryctutens 6blav NpUMeHeHbI MUKpoche-
pbl dheHona (puc. 12).

Puc. 12. MoHTa>K (hparMeHTOB Ha a/ltOMUHMBOE NaHHO
Fig. 12. Mounting thefragments on aluminium panel
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Puc.11. MNposepKa rpy3omM OnbITHOr0O MOHTa>Ka.
Fig. 11. Load test of experimental mounting.

This provides high durability of the mounting. How-
ever, for its reversibility without an intensive mechani-
cal influence, PAIUI .0O1D B-44® and PLEXISOL P-550®
have produced the most positive result. The experimental
dismantling was fulfilled by exposure in the chamber satu-
rated with exhalation ofnontoxic solvent. After exposure
in ethyl acetate exhalation for 12 hours the samples of
plaster were dismantled by a long palette knife.

Thereby, it has been revealed the reversible mount-
ing without mechanical impact would be done only by
PA1UI.O1D B-44® and PLEXISOL P-550®.

After complete drying ofthe conservation backing the
fragments were mounted on a panel made ofhoneycomb
alluminiuml3 (Hexlite® 630) cut by the shape of fragment
has been fulfilled. Before mounting the loops for suspen-

sion were fastened on the rear side ofpanel. PARALOID
B-44® has been chosen for mounting of fragments on the

aluminium support, because this synthetic material is the
most mechanical firm in comparison with PLEXISOL
P-550® and easy reversible. Thickener was added into the
synthetic resin, as the resin even at high degree is too lig-
uid. Phenol microspheres were used as the filler (fig. 13).
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Puc.13. [jo pecTaspauuu.
Fig. 13. Before conservation.

3akoyeHme

B xope pecTaBpaLMOHHbIX MEPONPUATUIA U NabopPaTOPHbIX
nccnegoBaHUii aHcam6/1b )parMeHTOB MOHYMEHTas/IbHOM
XXMBOMNUCU N3 Konnekuum Myses M'vima, npebbliBatoLumi
[0Nroe Bpems B rny6yHe 3anacHUKOB, B COCTOSHUW, He
MO3BOIAIOLLEM OCYLLECTBAATbL ero MaHUNynsaumio A1
MCCMeA0BaHMS N 9KCMOHMPOBaHUS 13-3a N/IOX0MN COXpaH-
HOCTM, NOC/e pecTaBpaLNOHHbIX MEPONPUSTUN NpUBeAeH
B 9KCMO3MUMOHHbBIN BUA (puc. 13, 14).

OCHOBHbIe KpUTEPUM pecTaBpaLyiOHHOM NporpamMmsbl
(He MHBa3MBHOE BMELLIATENbCTBO) OblN OCYLLECTBEHbI NO-
CpeACTBOM TLLATE/IbHOr0 aHaIM3a BCex COCTaBNAOLLMX KOM-
MOHEHTOB NaMATHMKA, KOTOPbIe B Aa/IbHENLLIEM NO3BO/INMN
BblpaboTaTb KOMM/IEKC PECTaBPaALMOHHBLIX MEPOMPUSATII NO
YAIEHNIO NAOTHbLIX MOBEPXHOCTHbIX 3ar PA3HEHWNI KPacOYHOro
€08, NCKaXKaKLMX 3CTETUYECKOE BOCMPUATNE OT Npom3Bee-
HUS, N YKPENNTb MeXaHMYeCcKne CBONCTBA aBTOPCKOM OCHOBBI.

1 IHBeHTapHas kHura, MG — 24008 c. 41.
2 B Xope KOHCynbTaLmii c NpeAcTaBUTENs MU 0TAena ErmneTckmx
ApeBHOCTel JlyBpa, 0TKyAa (pparMeHTbI XXMBOMNUCK BblIn Nnepe-
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Puc. 14. Nocne pecTaspaLuu.
Fig. 14. Afier conservation.

Conclusion
In the course ofthe conservation process and the labora-
tory researches, the ensemble offragments ofmonumental
painting from the collection ofthe Guimet Museum that
had been kept in the reserve for a long time in a condi-
tion that prevented it from research and exposition due
to poor conservation conditions, has been restored and
upgraded to a condition in which it could be exhibited
after the conservation treatments (fig. 13, 14).

The fundamental criteria of the conservation pro-
gramme (no invasive interference) were followed with
a thorough analysis ofall the components ofthe painting,

which enabled us to work out a series of conservation
practices in order to remove dense surface dirty spots

on the paint layer that had distorted the aesthetic percep-
tion ofthe piece ofart and to strengthen the mechanical
properties ofits original support.

1 Registration book, MG — 24008, p. 41.
2 During consultation with a member of the section of Egyp-
tian antiquities of the Louvre, which handled the fragmented



C. Xawwnmos

JaHbl B 1973-M rofly, 6b1/10 BbISICHEHO, YTO B aKTax nepefayn akc-
noHaToB B My3eli 'MM3 He COAepXXNTCS HUKaKOoM MHhopMaLnm

0 nepefaye hparMeHTOB HACTEHHOW YXMBOMUCU, N3YyHaeMbIX

B MpOLLecce HanMcaHus AUNJI0OMHoM paboThbl.

3 Privat — Savigny M-A., Gaston Mageon, INHA (in ligne)

2010. P.2-4.

4Blaensdorf, Ma Tao, Conservation of Ancient Sites on the Silk

Road: Proceedings of the Second International Conference on

the Conservation of Grotto Sites, GCI, Los Angeles, 2010. P. 207.

5 Li Zuixiong, In Conservation of the Silk Road, GCI, Los

Angeles, 2004. P. 47-49.

6 KoHcynbTaumm no nkoHorpahmmn n3obpasnTesibHOro psaga

nposefeHbl ¢ Banepu 3aneckn (Myseii Miva), JaHvens Enncced

(Ecole du Louvre), KaponuH XXuc (CNRS).

7 mnepaTpuua By [31TaH sBnsinack e4MHCTBEHHOM MMMNepa-
Tpuueii Kutas, npasmsLlein B 690-705 rr., NpuHaa/ieXkaBLLei

K AnHacTtun Ln.

8 Khashimov S., Memoire (Inp, Paris, 2013).

9 X1MMYECKNi aHaIM3 BOIOKOH Herzberg.

10 Khashimov S., rapport LRMH, Memoire 2013 (Inp).

11 Mpw pecTaBpaLmm apxeonorMyeckoi XX1BOoMMCK 3a4acTyto 1c-
NO/b3YTCA CUHTETUYECKIE NONMMEPbI A1 YKPENIEHNSA OCHOBbI

n kpaco4yHoro cnos (Kovaleva N., Experience de conservation

des decores architecturaux en Asie Centrale, Tachkent, 2006;

Bliakher Adelina et Fominykh Vera, In Mural painting ofthe silk

road, 2006). [519 MOHTaXKa (hparMeHTOB Ha pecTaBpaLOHHYHO

OCHOBY BO MHOIMX CTpaHax 1CMo/b3yeTcs anoKcugHas cMona
(BpuTaHckuii My3eit Birkholzer, 2008, CEPMR — Soissons,
dpaHums, OTHET 0 CTaXMPOBKe — 2012, Xalummos)

12 Bajon-Bouzid T., «Un cataplasme d'argile dans une

membrane cellulosique», In Conservation et restauration des

biens culturels, 2003. P 12.

13 laHHbI TN OCHOBbI NPU3HaH Hanbonee cTabuibHbIM OTHO-
CUTENTbHO (PM3MKO-XMMMYECKOT0 BO3LENCTBUA U ABNAETCA AONTO-
BEYHbIM. MaHHO M3 A4encToro aitOMMHNSA Pa3INYHbIX MapOK KC-
NO/b3yeTCA 4/1 MOHTaXKa apXe00r MYeCKON XXMBOMUCU BO MHOTUX
cTpaHax mupa. Cm.: Botticelli G., Metodologia di restauro delle

pitture murali, Centro DI, Firenze 1992; Brajer I., The transfer of
wall painting based on Danish experience, archetype publication,
London, 2002; Ramirez S., Martinez A., Intervention sobre las

pinturas murales procedentes del larario de la casa del Ninfeo del

yacimiento arquelogico de Bilbilis, parte I, In Kausis, 2009. P. 20

NunesPedroso R., Larestauration de lacollection de peintures

murales romaines de Strasbourg, In Un art de l'illusion,
peintures murales romaine en Alsace, Starasbourg, 2012.
P. 76-83; Fray G., Reutova M., Du terrain a la museographie.
La restauration de peinture murales en Ouzbekistan: Kazakl'i —
Yatkan (Khorezm antique) et Afrasyab, In Cahier d'Asie

Centrale, CNRS. Paris, 2013.

88

S. Khashimov

painting in 1973, we discovered that in the statement of transfer
of exhibits in the Guimet Museum there was no information
about the transfer of the fragmented mural painting studied
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