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Tiirkmen — Fransuz ekspedisijasy:
Arheologiga — barlag, ylmy — 6wreni i lerini §igrimi dort gyllyki tejribesini netijeleri

Merkezi Aziyada gadymy ilatyn oturumly yasaysa gecmegi hem-de ekerangylyk medeniyetiniri
emele gelmegi we 6smegi bilen baglanysykly meseleleri deriemekde Tiirkmenistanyti arheologiya
yadygérliklerinifi ayratyn orny bardyr. Gadymy diinyd taryhynda emele gelen su méhiim dhmiyetli
otiegidislikde Tiirkmenistany ylmy jemgyyetcilikde Yakyn Giindogaryni“Bereketli toprakly Yarymay”
diylip atlandyrylyan sebiti bilen detiesdirmek bolar. (“Bereketli toprakly Yarymay” neolit zamanynda
ekerancylygyn we maldargylygyti emele gelen ilkinji merkezleriniti sertli atlandyrylmasydyr). Aslynda,
neolit zamanynda baslan bu déwiir uzak wagtlap dowam eden we Ssiise eye bolan dowiirdir. Gadymy
tlirkmen topragynda bu déwiir Asgabadyni golayynda yerlesyén Jeytun medeniyetinde b.e. 61iki IV
minyyllygyti dowamynda yiize gykyar. Sorira protohalkalit eyyamynda bu déwiir paytagtdan uzakda
bolmadyk gadymy Anew oturymly obasynda dowam edipdir.

Seyle gymmatly taryhy - medeni yadygirliklere bay bolan Tiirkmenistanda ilkinji gezek 1994
- nji yylda tiirkmen - fransuz arheologiya ekspedisiyasy 6z isine baslady. Bu ekspedisiya ilkinji
tapgyrda Balkan welayatyndaky Missrian diizliiginde yerlesyén arhaiki Dehistanyni Gokgiikdepe
gadymy oturumly obasyny wrenmek islerini (1994-1997) gegirdi. Sorira 2001 - nji yyldan Tiirkme-
nistanyn glinorta - giindogarynda, paytagtdan 170 km giindogarda, Ahal welayatynyn Kaka etrabynyn
¢iginddki Dusak sdhercesiniti golayynda yerlesyin Ulugdepe arheologiya yadygirliginde ylmy - barlag,
Swrenis islerini gegirmeklige girisildi. Meshur Namazgadepe yadygarliginden ongakly uzakda
bolmadyk bu gadymy oturymly yeri wrenmekde 6rén uly Ustiinlikler gazanyldy (Namazgadepe
arheologiya yadygdrliginiti stratigrafiki yzygiderliligi Merkezi Aziyada tutus biiriing asyry iigin
nusgalyk defiesdirme maglumat hskmiinde peydalanylyar).

Arheologiya ekspedisiyasyna ilkinji giinlerinden baslap yzygiderli yagdayda Tiirkmenistanyn
Taryhy we medeni yadygérlikleri goramak, wrenmek hem - de rejelemek baradaky Milli miidirligi
we “Abiwerd” taryhy - medeni déwlet goraghanasy tarapyndan maddy - tehniki we ylmy - maslahat
kémegi berildi. Seyle - de bu ekspedisiya Fransiyanyti dasary isler Ministrliginini arheologiya
barlaglary baradaky Maslahat beris komiteti tarapyndan yardam berilyér. Bu ekspedisiya indi 24 -
yyldan gowrak wagt biri isldp gelydr we ylmy agyslary we jemldn gymmatly ylmy maglumatlary
{icin halkara bayraklara, seyle hem Cino we Simona del Duka (2012) bayragyna we Biitiindiiny4
yadygérlikleri goramak fondunyti ykrarnamasyna (2012) mynasyp boldy. Tiirkmenistan déwletiniti
Bitaraplyk statusyna eye bolmagynym 20 - yyllyk bayramgylygynda ekspedisiyanyii alyp baryan
isleri barada ayratyn bellenilmegi we bu ézara hyzmatdaslyk ekspedisiyasynda isleydn birndge
hiindrmenleriti déwlet sylagy bilen sylaglanylmagy Ulugdepe yadygirliginiti diinya taryhynda
mdhiim orny eyeleyindigini ykrar edydr we tiirkmen - fransuz arheologiya ekspedisiyasynyti isiniti
dowam etmegine uly yardam beryar.

Nyu - Yorkdaky Leon - Lewi adyndaky fond Dusak sihercesinde yerlesy4n arheologiya bazasynda
arheologiya tapyndylary konserwasiya etmek we rejelemek tigin yorite ylmy - rejeleyis ussahanasynyrn
déredilmegine we bu yerde okuw - maslahatlarynyn guralmagyna yakyndan yardam edip gelyir.
Yas nesli okatmak, bilimli etmek, olaryti eli hiinirli ussatlar bolmagyny gazanmak edil arheologiya
barlaglarynyri dowamynda tapylan mirasy gorap saklamak bilen barabardyr. Estell Ottenwelter we
Mekan Annanurow tarapyndan déredilen bu kitap 2011-2015 - nji yyllar aralygynda gegirilen okuw -
maslahatlarynyn dowamynda uly gollanma bolup hyzmat etdi. Bu uzak yyllaryn dowamynda
bilelikde alnyp barylan islerift miwesidir. Tlirkmenistan we Fransiya dowletleriniti gadymyyeti
Swrenijilerininl bu 6zara hyzmatdaslygy geljekde-de dowam eder diyip ynam bildiryéris. Bu kitap
ylmy esasda ti¢ dilde yazylan usuly gollanmadyr. Kitap ditie bir Tiirkmenistanyr we Merkezi Aziyanyri
talyplary iigin dal - de, eysem Tiirkmenistan déwleti we onun taryhy - medeni gymmatlyklary
bilen gyzyklanyan, medeni mirasy gorap saklamak isine diistinjeli garayan gil okyjylar kpgiiligi
ticin hem niyetlenendir.

Muhammet MAMMEDOW, Hulio BENDEZU-SARMYENTO



TypkmeHo-®PpaHLy3CcKana sKcneauuma :

[Baauatb yeTbipe roaa KONIEKTUBHOM paGOTbI B obnactu apXxeosIorM4ecKunx uccne,qosaum‘i 7] OGY‘!eHMﬂ

TypxmeHucras B ApeBHOCTU ChITPaA BaXKHYIO pOAb B pa3BUTUI OCeAA0-3eMAeAelb-
yecknx KyapTyp B Llenrpasapnoit Asun. DTy poab MOXKHO CPaBHUTh CO 3Hau€HUEM
tepputopunu Vipaka B passutun Ilaogopoanoro Iloaymecsana: 4auTeAbHbIn U IPO-
IPecCUBHBIN IIPOIlecc, Ha4aBIINIICS B HEOAUTUIECKUII ITep1o, HabAI0AaAcs BOAN3U
Amxabaga Ha noceaeHun /:xeiTyH B TeueHne VI TeicsueseTns 40 H.9. 3aTeM, B DIIOXY
IPOTOXaAKOAUTa, TOT HPOLeCC AOKYMEHTUPOBaH IIoceleHreM AHay, TakKe HelaaeKo
OT CTOAMIIBI.

B o011 cTpane c 6oraToit ncropueii c 1994 roaa ocyiecrsasercs mporpamMmma ppas-
I11y3CKO-TYPKMEHCKOI apXe010rMJeckoil DKCIleAUINY, KOTopas Hadalach C M3ydeHus
apxandeckoro JexucraHa Ha mmocesennn ['eokunk-gere (1994-1997), pacnioaoskeHHOM
Ha Mucpuanckoit papunne. 3ateM, HaunHas ¢ 2001 roaa, oTkpbraach HOBasl CTpaHNUIIa,
KOIZa apXeoAormnJyecKye 1ccaeJ0BaHsl HauaAuch Ha I0To-BocToKe TypKMeHncTaHa, Ha
roceaeHun Y Ayr-gerie, mpumepHo B 170 KM K BOCTOKy OT croaniisl, B KaaxkuHckom
9Tparte, psaom ¢ Hamasra-aerre, ubs crpaturpadirdeckas KOAOHKa TeTleph UCITOAB3YETC B
KadecTBe CIIPaBOYHOI MH(pOpMAaIIUM A1sI BCeTo OpOH30BOro BeKa LleHTpaapHO A3y,

Apxeoaornueckasl 9KCIIeAULNMs C CaMOIrO HadaJa I101b30BaJach MaTepuaabHO-
TeXHIJIeCKOIl 1 HaydHO-KOHCYAbTaTMBHOI IoJdep>kkoii HaroHaabHOTO yIipaBAeHus
110 OXpaHe, U3YYeHMIO 1 pecTaBpaly IaMsITHIUKOB MCTOPUM U KyAbTyphl Typkme-
HUCTaHa 1 I'OCyAapCTBEHHOTO MCTOPUKO-KYABTYPHOTO 3aroBeiHnka “Adusepa”. C
¢ paHITy3CKOII CTOPOHBI HKCIEAUIINS MToAAep>KuBaeTcsl KOHCyAbTaTUBHBIM KOMIUTETOM
I10 apXe0A0TrM4YecKUM IccaeloBaHMsAM MUHUCTepCTBa eBPOIeNCKIX U MHOCTPaHHBIX
Aea Qpannun. Dkcreaunus paboTtaeT 0oaee ABajllaTy YyeThIpex AeT U HOAy4U-
Aa psi4 MeXAYHapOAHBIX Harpad, B yacTHOCTU npemuio Unno u Cumonsr geas Jdyka
(2012) 1 npusnanne Beemmproro Qponga mamstankos (2012). B cssu ¢ 20-aetuem
Herirpaanrtera TypkMeHncTaHa sKcrieAuus Oblda OTMedeHa B XOJe Ipe3AeHTCKOI
LIepeMOHII: HTO HNPU3HaHNe BaXKHOCTY II0CeAeHus Y AyT-aerle B MICTOPUM MUpa SIBASeTCs
60ABIINM MTOACTIOPBEM A4S TTPOAOAXKEH I pabOOTHI COBMECTHO DKCTIeAUTINIA.

®ong /leonHa /leBu B Hblo—]7IopKe 1eApo IIPeaoCcTaBnA CpeAcTBa 441 CO34aHNS
AabopaTopuy KOHCepBallMM 1 pecTappaliiil apXeoAornmdecknx apredakToB U apXu-
TeKTYPHBIX AeTalel, HaXOAIIMXCs Ha Oase skcneauiun B noceake Jymak. PoHg taxke
JuHaHCHpYeT OpraHM3aIIO eXKeTOAHBIX YUeOHBIX 3aHATUN AAS CTYAEHTOB I MOAOABIX
CIIeIMAAVICTOB B 001aCTV KOHCepBaruy 1 pecrasparymt. OOydeHne OyAyImxX MOKOAeHII
SIBASIETCSI OAHVM U3 HaIIIX aDCOAIOTHBIX IIPYIOPUTETOB BMECTe C COXpaHeHIeM HacAe AL,
0OHapY>KeHHOTO B XOJe apXe0AOrMIecKIX rccaeaosanuit. Hacrosimit ToM, cozgaHHbI
BOcreaa OrrenseabrTep 1 MekaHoM AHHaHYpPOBBIM, ITOCAYXKIA HOAAEPKKON B XOJe
y4eOHBIX 3aHATUI, KOTOpBle mporan B nepnos ¢ 2011 mo 2015 roa. D10 pesyasTart
rapMOHMYHOM KOAAeKTUBHOI pabOTHI, KOTOpasl, KaK MBI HageeMcs, Oy4eT U AaAblile
IIPOBOAUTECS B coTpyaHnuectse Ppaniueir ¢ TypkMeHncTaHOM. DTO XOPOIIO AOKY-
MEHTHPOBaHHOE MeTOJ0A0TrMJeckoe Iocodue Ha Tpex s3bikaX. OHO HIpejHa3HauYeH
A4Sl UICIIOAB30BAaHUS He TOABKO cTygeHTaMu Typkmenucrana u LenrtpaasHoit Asun,
HO 11 OyJAeT MHTepecHO AAs 0o/ee MIMPOKOTO KpyTa YuTaTeAell, JKeAaIOIX OTKPHITh
TypKMeHNCTaH U ero apXxeoA0rnyeckoe 0OraTCcTBO U IIOMOYb B COXpPaHEHUM HTOTO
6oraTOro KyAbTYpHOTO HacAeAusl.

Myxammeg MAMEZAOB, Xyano BEHAE3Y-CAPMBEHTO



Turkmenistan played a major role in the development of sedentary cultures in Central Asia.
This role may be compared with that of the land of Irak in the development of the Fertile
Crescent: a long and progressive process which started during the Neolithic period, was
observed near Ashgabad on the site of Djeitoun during the 6t millennium. Then, during the
proto- Chalcolithic, this process is documented by the site of Anau, close to the capital.

In this country rich in History, the program of the French-Turkmen Archaeological
Expedition, started in 1994 with the exploration of Archaic Dehistan on the site of Geokchik
depe (1994-1997) in the plain of Misrian. Then, beginning in 2001, a new page was opened
when archaeological exploration started in the south-east of Turkmenistan, on the site of
Ulug depe, some 170 km East of the capital, in the etrap of Kaahka, an area made famous by
the presence of Namazga depe, whose stratigrahic sequence is now used as reference for all
of Bronze Age Central Asia.

The archaeological expedition has from the beginning enjoyed the logistic technical and
financiary support of the Turkmen Direction for the Protection, Study and Restauration of
the Historic and Cultural Heritage, the Archaeological Park of Abiverd. On the French side,
the expedition is supported by the Advisory Committee for archaeological Research of the
French Ministry for Europe and Foreign Affairs. The expedition has been active for more than
24 years and received a number of international distinctions, notably the Cino and Simone
del Duca prize (2012) and the recognition of the World Watch Fund (2012). On the occasion of
the 20th anniversary of Turkmenistan Neutrality, the expedition was honored in the course
of a presidential ceremony: this recognition of the importance of the site of Uug depe in the
History of the world is a great encouragement to pursue the work of the join expedition.

The Leon Levy Foundation in New York generously provided the means for the creation
of a conservation and restauration laboratory for archaeological artifacts and architectural
remains, set in the expedition base in Dushak Village. The Foundation also funds the organization
of yearly training sessions for students and young scholars in conservation and restauration.
Training of future generations is one of our absolute priorities together with the conserva-
tion of the heritage unearthed in the course of archaeological research. The present volume
established by Estelle Ottenwelter and Mekan Annanurow served as a support in the course of
the training sessions which have taken place between 2011 and 2015. It is the fruit of a
harmonious collective work which we hope will be pursued between France and Turkmenistan.
It is a well documented methodologic treatise in three languages. It aims to be used not only
by students of Turkmenistan, and Central Asia but also to be read by an international public
willing to discover Turkmenistan and its archaeological wealth and help in the conservation
of this rich cultural heritage.

Mohammed MAMEDOV, Julio BENDEZU-SARMIENTO






SOZBASY

Biz arheologiya ylmy rejeleyis ussahanasynyii diiybiini tutmak we ylmy -
rejeleyis islerini gecirmek boyunca okuw maslahatlaryny gurnamaga zerur bolan
miimkingilikleri déredip berendikleri {igin Leon Lewi Gaznasyna we onuti miidirleri
j-pJon U.Bernstayna seyle - de hanym Selbi Uayta tiiys yiiregimizden minnetdarly-
gymyzy bildirmek isleyiris.

Su taslamalaryni tutus toplumyny netijeli amala asyrmakda bize bolan ynamy
hem - de bize eden hemayaty ticin hanym Selbi Uayta ayratyn hosallyk bildiryéris.

Seyle hem biz Ulug depe arheologiya yadygirliginde 2001 - 2014 yyllarda
gecirilen tlirkmen - fransuz arheologiya gazuw-barlag isleriniti yolbascysy doktor
Oliwye Lekonte, gymmatly komegi iicin Luwr muzeyinin ozalky isgédri Anni Kobe
seyle — de 2014 - nji yyldan bari tiirkmen - fransuz arheologiya elspedisiyasynyn
Ulugdepede alyp baryan gazuw - barlag islerine yolbascylyk edip gelydn we su
kitaby cap etmige yardam beren Bendezu Hulio sag bolsun aydyarys.

Biz okuw maslahatlaryny guramakda beren goldawy we kémegi iigin Tirkme-
nistanyn Taryhy we medeni yadygérlikleri goramak, 6wrenmek hem - de rejelemek
baradaky Milli miidirliginit baslygy doktor M. A Mdmmedowa we “Abiwerd” taryhy-
medeni dowlet goraghanasynyn yolbascysy A.Halmyradowa hosallygymyzy bildiryaris.

Seyle - de ekspedisiyanyni isine uly hdwes bilen gatnasan we islin beyleki
hiindrmenlere - de 6z minnetdarlygymyzy bildiryiris.

Estel OTTENWELTER', Mekan ANNANUROW?

oktyabr, 2017 Y.

1. Gehiya Respublikasynyti Ylymlar Akademiyasynyti Arheologiya instituty. Praga
2. Abiwerd taryhy-medeni déwlet goraghanasynyn bsliim miidiri
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Bu kitap Oliwye Lekonta we Selbi Uayta bagyslanyar

Ima xruza nocssujaemcs Oaueve Aexornmy u Illeabu Yauim

To Olivier Lecomte and Shelby White

Ulugdepe / Ynyr-aene / Ulug depe







GIRIS

Su kitapca Ahal welayatnyn Kaka etrabynyn Dusak sdhergesinddki (Tiirkmenistan)
arheologiya rejeleyis ussahanasyna is tejribesini artdyrmaga gelen hiindrmenlere,
seyle-de keramika oniimlerini berkitmek isine gyzyklanma bildiryadn Tiirkmenis-
tandaky we Merkezi Aziyadaky beyleki islendik guramalara we muzeylere niyetlenyar.
Su gollanma keramika materiallar, onufi yaramazlasmagy (bozulmalary) we berkidilisi
barada esasy nazaryyet bilimleri almaklygy tipjiin edyér, seyle-de arheologik kera-
mikanyn gorap saklanysynyn we dikeldilis usullarynyn diirli tapgyrlaryny acyp
gorkezydr. Bu kitapca rejeleyis islerinin nazary esasy hékmiinde ¢ykys edyér.
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1 Keramiki artefaktlaryri mysallary. a: zoomorf
heykeljik; b: ikbas; ¢: oyunjagyn tigiri, Ulugdepe
(fotosy: A. Pellin, MAFtur).

2 Bos yerlerini dolduryjylaryn dirli gérnisleri. a-b: minerallar; a|b
¢-d: Ulugdepeden tapylan saman (fotosy: A. Dyupen-Delalaefin, MAFtur). ¢|d




1. KERAMIKA ONUMLERI

“Keramika” adalgasy toyundan yasalyp, sorira bolsa bisirilen predmetlere degislidir.
Bu ditie toyun gap-gaclary dil, eysem heykeljikler, ownuk terezi daslary, oyunjaklar,
binagirlik bezegleri yaly toyundan yasalyp bisirilen &hli beyleki éniimleri - de 6z
icine alyar (1-nji surat).

Keramika 6niimlerin hisiyetleri

Toyun yerin yiiziinde 6ridn kdp mdgberde bar bolan ntimdir. Bu yuwlan das
jynslardan emele gelen topragyni iistki gatlagydyr. Toyun himiki taydan suwy 6ziine
calt sifidirydn ownujak boleklerden ybarat. Hagan-da toyun bdlejikleri doly ezilende,
olar ¢ygly gatlak bilen ortiilydr we su sebdpden hem 6z arasynda birlesyér. Sol wagtda
¢cyglyk basysyn netijesinde olara biri beylekisine tarap stiysmage miimkingilik doreyar.
Seylelik bilen, bolejikleriti dhlisi materialyn mayysgaklygyny we basys zerarly sekili
liytgdnden son hem 6z dasky sekilini saklamak ukybyna eye bolyar.

Keramika dniimlerini tayyarlamakda ulanylan toyun palgygynyti diiziimi tebigatda
himiki diiziimi, gérniisi we gosundylarynyi mdcberi boyunca tapawutlanyan, esasan
alyumosilikatlardan duryar. Sonuti ticin hem keramika 6ntimleri kép gorniislidir.

Toyun palgygyn géwriimli we ici Gyjiik - 6yjiik bolmagy ticin, seyle-de yasalan
Sniim gurandan soni onuni kigelisini azaltmak maksady bilen kiiyzegirini yorite
toyuna gosyan yumsaklygy we mayysgaklygy lipjlin edydn maddasynyn diiziimi
bilen baglylykda yene bir tapawut girizilyar.

Gadymyyetde kwars ¢dgesi, cagyl owuntygy, kalsinirlenen kremniy garyndy
hokmiinde giriden ulanylypdyr, seyle-de kalsiti uly bolmadyk bélekleri, owradylan
balykgulaklar, owradylan keramika bolekleri, sypal hem ulanylypdyr (2-nji surat).
Yorite gosulyan seyle maddalary toyundaky aslynda bar bolan birlesmelerden
tapawutlandyrmak kyndyr.

Keramika Sniimlerinin yasalys usullary®

Keramika oniimleri dndiirilende kop usullar ulanylyp bilinyér. Arheologiya baba-
tynda dowiirlerin nukdaynazaryndan, esasy usullar bolup su asakdakylar ¢ykys edyar:

Eliti we barmaklaryri kémegi bilen yasalan keramika éntimleri
Eliti we barmaklaryni komegi bilen keramika dntimlerini yasamagyn yonekey
usullary: bir elifie yumsak palgygyti tokgasyny almaly we barmaklaryn komegi bilen

basyp, gysyp, oziite gerek bolan sekili yasamaly (3-nji a surat). Seyle usulda yasalan
keramika Sniimleri adatca godetisi bolyar we endigan gorniisde bolmayar (3-nji b surat).

3. SusanBuys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York, pp. 5-10.
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lcm
(171)

alb

3 a: elin we barmaklaryn komegi bilen keramika 6nimlerini yasamagyn yonekey usuly
(Buys-Oakley, 2011, p. 6, Fig. 1.2); b: Ulugdepeden tapylan elin we barmaklaryn kdmegi
bilen yasalan keramika gaby (fotosy: A. Pelli,, MAFtur).

Keramika oniimleriniri bolekleyin yabsyrylyp yasalys usuly

Keramika ontimleri bolekleyin yabsyrmak arkaly hem yasalyar. Adatca, baslangy¢
nokat bolup yasaljak gabyn tekiz esasy hyzmat edyér. Sotira ussa palcygy halka
gdrniisinde tayyarlap bir - birinin tistiinde goyup - yabsyryp gerek sekilini déredyir
(4-nji a surat). Palgyk halkalar tekiz tagtanyn tistiinde tayyarlanyar. Bidiir - siidiir
yerler sonira tekizleyji guralyn komegi bilen ayrylyar. Zolaklaryn diirli derejelerinin
arasyndaky birlesmeler tayyar éniimde gowy gdriinyér (4-nji b surat).

3cm
(1/3)

4  a: bolekleyin halkalayyn yabsyrlyp yasamak

(Buys-Oakley, 2011, p. 6, Fig. 1.3), b: halkalayyn
yabsyrmak usuly arkaly yasalan kiiyze, Ulugdepe
(fotosy: E. Ottenwelterin, MAFtur).



Toyuny galyba basmak usullary

Eylanan yumsak toyun cala bisirilen palgykdan ya-da agag yaly sorujy material-
lardan yasalan galyplarda basylyar (5-nji a surat). Das asyrda kiiyzinif asaky bdlegi
kdwagt su usulda tayyarlanypdyr (5-nji b surat). Yokarky bélegi sotira “kiiyzegiriti
aylaw carhynda” yerine yetirilipdir (asakdaky surat). Iki bolegiti arasyndaky birlesigi
tayyar ontimde gérmek bolyar. Bu kiiyzeler deni bejerilip, olaryn diwarlary hem
yuka bolupdyr.

5cm
(1/5)

5 a: basma galyby ulanmak (Buys-Oakley, 2011, p. 7, Fig. 1.5); b: basma galybyn komegi
bilen yasalan kiiyze (asaky bolegi), Ulugdepe (fotosy: E. Ottenwelterin, MAFtur).

Kiiyzegdriri aylaw ¢arhy

Kiiyzegdrin aylaw ¢arhy aylanyan stolda ya-da tigirde togalak palgygy merkezi
nokada layyklasdyrmagy goz 6nitinde tutyar (6-njy a surat), sotira bolsa iki el bilen
giiycli basysy ulanyp, merkezden daslasyan giiyjiiti yardam etmeginde gabyti diwar-
larynyn yokaryk cekilip uzaldylmagy amala asyrylyar (6-njy b surat).

Su usul bilen yasalan kiiyzini hususan hem onun icki gatlagynyn yiiziinde bar
bolan birmerizes tegelek yzlar (stratalar) boyunca tanamak arisat. Kiiyzani tigirden
ayyrmak li¢in ulanylyan guralyn yzlary hem gabyn diiybiinde gériinydr. Kép sanly
beyleki subutnamalar, sol sanda barmaklaryn, goluni yzlary toyun gapda gériinyar.
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6 a: togalak palgygy merkezi nokada gabatlamak; b: gabyn diwarlarynyn
yokaryk gekilip uzaldylmagy (fotosy: E. Ottenwelterini, MAFtur).

7 Nagyslanan kiyzelerin we kiiyze dowdklerinin nusgalary. a: renk bilen;
b: bitum bilen, Ulugdepe (fotosy: E. Ottenwelterin, A. Pellifi, MAFtur).




Bezeg isleri

Bezegleriil gazma, kesme ya - da basma yaly diirli gérniisleri darajygyn, balyk-
gulaklaryn, matanyni we beyleki gurallarynn kémegi bilen toyun entik mayysgak
wagty, yagny kiiyze 6ntimi guradylmanka salnyp bilner:

* Nagyslary ilki toyundan yasap sorira keramika dniimlerine yapysdyrylyar;

+ Angoblar (basga retikli suwuk palcyk) doly guramadayk kiiyze gaplaryna calynyar;

¢ Hagan - da keramika gaplar berkdnden soti kébir ndsaz yerleri mehaniki usullar,
tekizlemek arkaly derilenip we berklesdirilip bilner. Bu bolsa gaplar bisirilenden
soni dasynyn tekiz, hiliniti bolsa yokarlanmagyna yardam beripdir;

» Garaya-da gara - gyzyl 6wiisginleri bermek {igin grafit ya-da gematit yaly garyn-
dylar ulanylyp bilner (7-nji a surat);

* Bitum (7-nji b surat).

Guratmak we bisirmek

Toyuny diiziimindaki suwuti kdp bdleginini bisirilminki bugarmagy 6rian méhiim
dhmiyete eyedir, sebdbi garyndynyti dyjiiklerine diisen bug kiiyze bdlekleriniii pytra-
gaty materialy emele getirip yumsap baslayar we birigyir. Temperatura baglylykda
bisirilen toyun 6yjtkliligint we gatylygyn gini gerimine eye bolup bilyér. Temperatura
yokary boldugyca keramika gaty bolyar we onun &yjiikliligi pes bolyar. 1000°C-dan
pes derejd cenli gyzdyrylanda garyndy cala birleser.

Esasan arassa bolmadyk palgykdan yasalan we 600-950 °C aralygynda bisirilen
ginden yayran arheologiya keramika oniimleri kop 6yjiikli we yeril gérnislidir.
Kiiyze dniimlerinin has berk bolmagy ticin onuti diwarlaryny galyn yasapdyrlar. Bu
kiiyzeler kdpleng ¢al, gyzyl-goniur we garamtyl-gotiur retiklerde bolyar. Seyle gaplar
nahar tayyarlamak ticin ulanylypdyr. Syrcalanmadyk keramika gaplary terrakotadan
baslap, fayansa cenli bolan aralyklarda duryar (1000/1200°C).

2. ZAYALANMAGY WE DURKUNYN UYTGEMEGI*

Diiztiminin we berkliliginiri diirli - diirliiligi netijesinde keramika éniimleri topragyi
astynda onat saklanyp bilydr. Umuman, gowy bisirilen keramika dniimleri topragyn
astynda diirli gérniislerinde hem oniat saklanyp bily4r. Eger keramikanyn diiztiminde
hek garyndysy bolup, ol sory agdyk bolan topraga gomliip galan halatda, onda ol hili
peselen yagdayda tapylyp bilner. Keramika gaplary yeterlik derejede bisirilmedik
bolsa hem, ayratyn-da ¢yg bolsa 6nlimini yumsak we 6yjiikli bolmagyna getiryér.
Eger-de toprak sorlasan bolsa keramika dniimleri erediji duzlaryn tdsiri netijesinde
gowsap, catlap, bdleklere boliinip biler.

4. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 18-28.
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Gadymy keramika oniimlerinin hisiyeti

Keramika éniimleriti 6yjiikliligi bisirilis temperaturasy bilen baglydyr. Uytges-
meler bolup gecydn temperaturadan (600°C) cala yokary gecydn temperaturada
bisirilen jisimler has &yjiikli bolup bilyar. Oyjiiklilik has yokary temperaturada
peselydr, ¢iinki toyunyti arasyndaky bosluk kicelyar we kremniynini ergini bilen sol
yerini dolmagy emele gelyir.

Gowy bisirilip farforyn diiziimi yaly derejd getirilen kiiyze béleklerinde bolegara
bosluklaryti seyle ergin bilen dolandygyny gérmek bolyar. Seyle derejede tayarlanan
kiiyze niimleri suw gegirméndir. Oyjiikli toyun gaplarynyti berkligini artdyrmak
maksady bilen olar syrcalanyp bilner, eger - de syrcaly 6rtiik jayrylsa,catlasa ya-da
gopsa ¢yglyk gabyn gabarasyna gecip biler. Keramikanyni oyjiikliligi ndce yokary
bolsa, ol sonca-da déwlegen, gowsak, ejiz bolyar.

Fiziki dargama

Dasky tésirler keramika 6ntimlerini portlugy bilen baglylykda gaytadan dikeldip
bolmajak yagdaylara getirydr. Bu zyyanlar gelenisiz garaysyn, gazuw islerinini neti-
jesinde (8-nji surat) ya-da yaramaz gaplamaklygym, netijesi bolup duryar, yone tebigy
betbagtcylyklaryn, uruslaryn, wandalizmin, ayazyn, ereydn duzlaryn sifimeginden
soti bolup ge¢yén guramaklygyn ya-da bolekleriri yabsyrylan wagty gelenisizlik edilmegi
netijesinde hem bolup bilyar.

Seyle zyyanly tdsirler keramika nilimlerin yiiziinde kigirdk jayryklaryri emele
gelmegine , syrcanyn gopmagyna, kibir halatlarda gabyn dowiilmegine getiryir.

8  Fiziki zeper, keramika in situ. a: Gonurdepe;
b: Ulugdepe (fotosy: E. Ottenwelterini, MAFtur).



Oniimcilik kemcilikleri

Ontimgilik kemgiliklerinifi diirli gérniisleri we sebépleri bar. Olara gabyn yara-
maz yasalan gabarasy, yaramaz bezegi ya-da gurlusy , harsal ya-da nddogry bisirilisi
(jayryklar we déwiikler), seyle-de syrcanyti gatyny?i gopmagy, soyulmagy we jayryl-
magy degislidir.

Urgynyn tdsir etmegi

Keramika dniimlere seyle gorniisli zyyanlar hat - da muzeyde , gaplananda we
gorap saklananda - da yetip bilydr. Yangynlar, suw josguny, partlamalar yaly tebigy
tésirler keramika Sntimlerinini jayrylmagyna, kibir bsleginin gopup ayrylmagyna
we dowiilmegine sebdp bolup bilydr. Keramiki gap - gaclary berkidis isleriniti
dowamynda artykmag giiyjiini ulanylmagy ya-da hek erginini we gipsi ayyrmak ti¢in
gurallar ulanylanda seresapsyzlyk netijesinde yetirilydn zyyanlar yiize cykyp bilyar.
Keramika gaplar arheologiya gazuw-agtarys islerinii dowamynda gazuw pellerinden
¢ykarylanda ditie bir goniiden - goni dil - de hatda gytaklayyn zyyanlar hem (meselem,
keramika gabyn dasyna yapysan hapalaryri guramagy we gurap dokiilmegi {icin
uzak wagtlap goyulmagy sebipli) yetirilip bilinyar.

Keramika gaplaryii dasyna yapysan topragy kagyz torpinini kémegi bilen yuwup
ayyrmak maksady bilen islenen mahaly hem zyyan yetirilip bilner.

Erin duzlaryti yetiren zyyany

Oyjiikli keramika gaplaryti dargamagyna esasy sebép bolyan tisirleriti biri hem
kiiyze gaplara doly sitien suwda ereyian we ¢yglylygyn yokary derejesinde (HR) erédp
sorira tdzeden kristala dwriilydn duzlardyr . Keramika Sniimlerinddki gaytadan
emele gelydn kristallar duzun erginine gararida has kép mdgberde bolup kiiyze gap
- gaclara giiycli tésir edyérler. Bu yagday keramikanyn tistki gatlagynyn zayalan-
magyna (9-njy ¢-d surat) ya - da onuri biitinley dargamagyna tésir edip bilyér.

Kristallasmagyn tizligi dargamagyti esasy sebdbi bolup duryar.

Adatca dargamagyn su gorniisi bilen bagly bolan erdn duzlara nitratlaryn we
fosfatlaryn hloridleri degislidir. Keramika éniimlerine duzlar ditie bir gomliip galan
yerinddki toprakdan (9-njy b surat) dl, eysem gaplara guylan iymitlerden (9-njy a
surat) ya-da himiki maddalardan hem sinip bilydr. Mysal {i¢in, duzlanan dniimler
saklanan ya-da nahar tayynlamak ti¢in ulanylan gaplar i¢inddki éniimlerden 6ziine
duzy sinidirip bilyédr. Keramika dntimlerine hakyky yaramaz tésiri ilki erédp sorira
gaytadan kristallasmak yagdayy netijesinde sitien duzlar yetiryér.

Diymek, duz ergini sitien gaplar ¢ygly ya-da elmydama gury yerde saklansa, oria
has az zeper yeter. Gaplaryn saklanys temperaturasynyn derejesinini ¢alt - caltdan
ya - da birden tiytgedilmegi hem onuri dargamagynyny tizlesdirip bilyar.

Oyjtikli keramika dniimlerini arassalamak {icin méhiim hasaplanylyan diizgiin-
leriti birndce gorniislerini ulanyp bolyar.
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9  Erdn duzlar bilen gatysan keramikanyn nusgasy, Ulugdepe. a: hum; b: waza;
¢: heykeljik; d: kigijik waza (fotosy: E. Ottenwelterin, A. Pellifi, MAFtur).

10 Eremeyan duz bilen ortiilen keramikanyn nusgasy,
Owganystan (fotosy: E. Ottenwelterin).




Olar eremeyin duzlary ayyrmak ticin ulanylyan kislotaly maddalardan, yaglary we
mumy ayyrmak {i¢in ulanylyan asgarlardan ybaratdyr. Bu isler keramika 6niimleri
arassalanan suwda gowy ezilip goyulandan son yerine yetirilmelidir.

Bi isitt dowamynda tegmilleri ayyrmakda miimkin boldugyca agardyjy hloridleri
ulanmakdan gaga durjak bolmaly. Sebdbi garyndyda galan hloridlerii ionlary
duzlary emele getirip bilydr. Eger-de gipsiti degydn gyralary jebis bolmasa onuti
ulanylmagy sulfat bilen hapalanma getirip bilyér. Ozal gips ulanylyp rejelenen
kermika éniimlerini suwda yatyrmaklyk howpludyr.

Ayazyri tdsiri netijesinde yiize ¢ykyan bozulmalar

Oyjtikli keramiki dniimlere howp salyan yagdaylaryii yene biri - bu hacan-da
olaryil ayazyn tésirine sezewar bolan halatydyr. Oyjiikli garyndyda adsorbirlenen
suw dotian wagtynda ol keramikanyn &yjiiklerinde uly basysy emele getiryir.
Keramikanyti oyjiiklerinde buzuti emele gelmegi sikeslerinn déremegine sebip
bolyar. Eger - de keramika 6niimi syrcalanan ya - da bolek - bslek yabsyrylan
gdrniisde bolsa bu tésir has hem yiti duyulyar.

Hapalar we tegmiller

Keramika 6niimlerini kép yyllarytt dowamynda topragyti astynda yatmagy yerli
we tebigy sertlerin tésiri netijesinde olaryn retikinini {iytgemegine, hapalaryn we
tegmilleriti emele gelmegine getiryir. Seyle iiytgesmeler hasam ici 6yjiikli, gowus-
gansyz keramika oniimlerinde kop gabat gelyar.

Iymit dniimlerinden galyan tegmiller

Keramika 6niimleriniti kdbirlerinii diiziimine ya - da olardaky syrca gatlagynyn
jayryklarynyn arasyna iymit ya - da azyk galyndylary sitiyér.

Konkresiyalar (minerallaryri emele gelmegi)

Arheologik gazuw-agtarys islerinde tapylyan keramika yuwmak ya-da yeniljek
arassalamak bilen ayryp bolmayan konkresiyalar (minerallaryti tiysmegi) bilen ortiilip
bilinydr (ereydn duzlardan tapawutlylykda) (10-njy surat). Bu mineral iiysmegi
adatca ak rerikde bolyar. Eger - de keramika 6niiminifi duran yerinde demir
birlesmesi bolup ge¢se onda bu mineral {iysmegi sarymtyl-gyzyl retikde hem bolup
biler. Umuman seyle konkresiyalar himiki materiallaryri iigden bir gérniisi bolar:
kalsititi (kalsiy karbonaty), gipsiti (gidratirlenen kalsiy sulfatyi) we kremnezyomyti.

Keramika ontimleriniti das kesbini iiytgedydn konkresiyalar su birlesmelerin
ikisinden ya - da ti¢iisinden ybarat bolan deti payly mécberde emele gelip bilyar.
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Oniim ciiyse gorniisli ya-da syrcaly bolanda konkresiyalar gaplaryti das yiiziinde
emele gelydr. Emma keramika 6yjiikli bolan halatynda keramikanyn gatlarynyn
arasynda hem bolup bilyér, bu bolsa onuti ayrylmagyny kynlasdyryar, ki halatlarda
bolsa asla ayyrmak miimkin hem bolmayar. Silikat ¢Skiindileriniti ayrylmagy has-da
kyngylyk doredydr, emma bu aram klimat sertlerinde seyrek dus gelydn yagdaydyr.

Karbonatlaryn, sulfatlaryn we silikatlaryii kristallasmagy calt ereydn duzlaryn
kristallasmagyndan has hayal bolup gecydr we predmetin dargamagyna tésir yetirip
bilmeyér.

Herilemegiri emele gelmegi

Yokary derejeli ¢yglylykda saklanan syrcalanmadyk keramika éniimlerinde hetiti
emele gelmegi bilen baglanysykly meseleler yiize ¢ykyar. Bosluklaryn icine diisydn
heriler adatca atmosferada bolyar, islendik organiki galyndylaryn bar yerinde
(sol sanda asetatyti emulsiyalary yaly kibir sepbikler) hacan-da ¢yglylyk belli bir
derejd yetende, olar &siip baslayar.

Konserwasiya (berkidis) serisdeleri

Konserwasiyada kibir serisdeleriti oylanysyksyz ulanylmagy keramiki 6niimlerde
artykmag tegmillerinn emele gelmegine sebdp bolup bilydr. Mysal hkmiinde
agakdakylary getirip bolyar:

+ yelim birlesménin iki tarapyna - da ¢yrsalan yagdayynda;

« dykyzlygy emele getirydn serisdeler keramika dniimlerin zayalanmadyk iistki
gatlagyna calnan yagdayynda;

« yelimli lenta keramikanyn retikini solduryar;

« sifirlemegil oylanysyksyz yerine yetirilmegi hem tegmilleriii emele gelmegine
sebép bolup bilyir.

Himiki tésirler netijesinde yaramazlagmak

Yokary temperaturada bisirilyan keramiki dniimler yzgarly topraga, himiki
tasirlere garsy durnuklylygy bilen tapawutlanyarlar. Adatca keramika Sntimler
¢ygly yerde, diiziiminde kislota ya - da sorluk agdyklyk edydn toprakda gomliip
galanda; kislotalaryn, asgarlaryn ya - da odui tésiri gliycli bolanda himiki tasirler
netijesinde diiypli yaramazlasma yagdayy bolup gecyér.

Suw

Pes otda (meselem: 600°C) bisirilen keramika dniimleri yzgarly gursawa diigse
¢cyg cekip baslayar. Diymek, seyle keramika ontimleri ¢ygly yerde yatsa owranyp ya-da
sekilini tiytgedip bilydr. Has yokary yylylyk derejede bisirilen kiiyze éniimlerinini
diiziiminde suwda ereyan peydaly mineral bolejikleri hem bolup bilyér.



Eger-de keramika uzak wagtlap c¢ygly yerde yatsa, onuni diiziiminde bar bolan
gips we kalsit suwun tésiri netijesinde ereyér.

Kislotalaryn tdsiri netijesinde dargama

Eger-de toprakda yatan keramika dniimlerine diiziiminde kislota bar bolan yer
asty suwlaryn tésiri yetse, onuti diizliminddki hek garyndysy zenleyér we ¢yg cekip
dyjukli gorniise gelydr. Kébir garyndylar edil aynanyn kislotada zayalanysy yaly
zayalanyar. Giiy¢li kislotalaryni kdmegi bilen demrini ya - da kalsititi tegmillerini
ayyrmak usullary ulanylanda hem éniimin diiziimindéki hek garyndylary dargap bilyar.

Asgarlaryri tdsiri netijesinde owranmak

Diiziiminde asgar bar bolan toprakda keramika 6niimleriniti gémiilmegi onun
diizlimine dil- de dasyndaky gatlagyna tésir edyér.

3. BERKITMEK WE REJELEMEK ISLERI®
Barlag isleri we hasaba almak (rejeleyis pasportyny tayyarlamak)

Dikeldis islerine baslamazdan 611 rejeleyji keramika 6niimine yokardaky yatla-
nanlara metizes yeten zyyanyn mogberini we sebdbini seyle - de tapyndynyn we
syr¢anyn hisiyetini kesgitlemek maksady bilen ony doly 6wrenmelidir. Bu maglu-
matlar tapyndyny dikeltmek islerinde zerur bolan usuly saylap almakda mdhiim
dhmiyete eyedir.

Umuman, keramika dniimini berkitmek isinin irki tapgyry tapyndyny yonekey
g6z bilen synlamagy we barlamaklygy 6z icine alyar. Tapyndynyn yagdayyna,
zayalanma derejesine we sebiplerine ya-da 61 gecirilen rejeleyse baha bermekden
basga rerik, gurlus ayratynlygy, dykyzlygy, gatylygy we 6yjiikliligi barada birnige
synlar we seljermeler gecirilmelidir. Predmetde ya-da syrcada ulanylyan ¢ig malyn
alamatlary, bisirme temperaturasy we tayyarlanys usuly oniimin hisiyeti bilen
bagly. Bu hisiyetleriti hemmesi 6zara baglanysykly yagdayda dwrenilende, predmeti
dikeltmek isinde belli bir netijeleri berer.

Soniraky goriis arkaly edilydn gézeggilik el linzasy ya-da iki gozli mikroskop bilen
dowam etdirilip bilner (11-nji a surat). Itifie ya-da skalpel yaly yiti gurallar kiiyze
béleginiti alamatlaryny kesgitlemekde we barlagda keramikadaky gowulandyryjy
maddany (meselem, kalsit, kwars we s.m.) tanamak ti¢in onuni yiiziini we gabarasyny
barlamak maksady bilen seresaply ulanylyp bilner.

Seyle barlaglaryi netijesinde berkitmek islerinin usuly saylanyp alynyar.

5. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 40-44.
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11 a: mikroskop arkaly barlag; b-¢: barlag islerinin netijelerini tapyndynyn aje
kitapgasynda bellige almak (fotosy: E. Ottenwelteriri, MAFtur).




Rejeleyis pasporty®

Rejelemige we berkidilmége goniikdirilen isler gegirilende tapyndy bilen gegirilen
dhli amallaryti jikme-jik we takyk hasabatyny yéretmek gerek (11-nji b surat).
Berkitmek boyunga diiziilyan hasap kartogkalary 3 sany esasy boliimi 6z icine almaly-
dyr. Birinjiden, tapynda degisli beyan ediji maglumata bagyslanan béliim bolmaly
(11-nji c surat). Ikinjiden, kartockanyti bir bsleginde dikeltme baslamazyndan 611
tapyndynyti yagdayy barada maglumat iicin yer goz 6tiiinde tutulmalydyr. Ahyrky
boliim amallaryni tapgyrlaryny jikme-jik beyan etmek iicin niyetlenmelidir. Su
béliimde ulanylyan prosesler we materiallaryni doly resmi ady we topary, ulanylyan
eredijiler we olaryri konsentrasiyasy bellenilyir. Soriunda tapynda seretmek we ony
saklamak {icin wajyp sertleri bellemek bolyar. Hasaba alys kartasynda tapyndynyn
rejelenmezden 61iki we sotiky foto suratlary yerlesdirilmelidir.

Arassalamak
Topragy we tozany ayyrmak

Yelmesen topragy ayyrmaklyk esasan gazuw-agtarys isleriniti dowamynda tapylan
keramika béleklerine degislidir. Gynansak-da, arheologiya keramika oniimlerinini
bolekleri arassalanman birikdirilydr we su sebdpli olary sokiip, sorira tdzeden dikelt-
meli bolyar. Arassalanman yelimlenen keramikany rejeleyji dykgat bilen tizeden
arassalamalydyr, esasan-da dowlen béleklerin gyralaryny timizlemeli.

Gazuw-agtarys isleriniti dowamynda tapylan keramika bélekleriniri dasy gatan
toprak bilen ortiilendir. Keramika éntimleriniti dasyna yapysan palcyk gatlary olaryn
yasawyny, nagsyny we olary nihili yagdayda gaytadan dikeldip boljak miimkingiligini
(duzlaryn barlygyny, déwlen yerlerini, jayryklaryny) gizleydr. Arassalayys ¢éresi
hokmany bolup, ol toprak gatamazyndan 61 gegirilse gowy bolyar. Keramika yapysan
toprak ¢yg wagty suwda arisatlyk bilen ereyir.

Muria garamazdan, barlag isleriniii netijesinde uly bir zyyan yetmedik, abat,
gowy bisirilen, syrcalanan keramikany renki gowy bildirmeyén, yiizi yaramaz
syr¢alanan ya - da bisirilmedik keramikadan tapawutlandyrmak zerurdyr.

Kiiyze boleklerini suw bilen arassalamazdan 61 ilki bilen barlag islerini gegirmeli,
yagny suwda arassalamak we sotira guratmak isleriniti kiiyze béleklerine hig hili
zyyan yetirmejekdigine goz yetirmeli.

Tapyndyda saklanyp galan iymitiri galyndylaryny ayyrmazlyk 6ran mshimdir,
ciinki olar wajyp arheologiya maglumatlary &zlerinde saklayarlar.

6. 1-nji Gosundy.
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Dykyz, yokary hilli bisirilen keramika

Suw bilen yeniljek arassalamak adatca, reriksiz berk yasalan keramikany arassa-
lamagyti in gowy usulydyr. Kiiyze béleklerini suwa ¢iimdiirip, olardaky hapany
yumsak cotganyti komegi bilen ongakly gaty gazaman ayryp bolyar, tersine edilende
olaryni yiizi we gyralary bozulyp biler, bu bolsa dikeldis islerini gecirmekligi
kynlagdyrar. Suwy yygy-yygydan calysmaly, ¢linki hapa suwuni diiziimi palgykly
bolyar. Dowiik bdlekler ionogen dil yuwujy serisdeleriti birndce damjasy gosulan
mylayym suwa salynyar. Keramika dniimlerini gyzgyn suwa salmaly dal, ¢iinki
gyzgyn suw syrca gatlagyna we bezeglerine zeper yetirip biler. Eger - de hapa wagty
bilen ayrylmasa keramikany yene - de gaytadan birndce minudyni dowamynda
suwda saklamak bolyar. Predmetler nowajykda bir - birden yuwulmaly. Yuwlandan
sont predmetleri arassa suwda durlamaly, sotira asagyna kagyz stpiirgiji yazylan
yayban tabaga - mejima yerlesdirilmeli. Calt guratmak {i¢in fen ulanylyp bilner.

Owranyan, port, yaramaz bisirilen keramika éntimleri

Pes yylylykda bisirilen keramika 6niimleri, bisirilmedik toyun, yaramaz hilli
syrca gatlagy, pes hilli retiklenen we bisirilmedik bezegli keramika oniimleri
suw bilen dil - de, mehaniki usullary we alternatiw eredijileri ulanmak arkaly
arassalanyp bilner. Eger-de keramika 6niimleriniii dasyna yapysan palgyk gatlagy
entek gurap yetismedik bolsa ony yumsak cotganyri ya-da ujy pamykly tayajyklaryti
kdmegi bilen arassalamak bolyar.

Eger-de keramika 6niimleriniti dagyna yapysan palgyk gatlagy guran bolsa ony
suw ya - da spirt ergini bilen arassalamaly. Pagtany tayajygyn ujuna sarap, suwa ya-da
spirte batyrmaly, sotira ujy pagtaly tayajygy predmetiti iistiinde goyup usullyk bilen
iki yana togarlap arassalamaly. Bu usul owranyan, port, yaramaz bisirilen keramika
Sniimlerini arassalamakda amatly usuldyr, sebdbi ujy pagtaly tayajyklar suwly dal
- de ¢ygly bolyar we hapalary predmetin jayryklaryna ya - da diiz dil yerlerine
girizmin alyp bilydr. Ujy pagtaly tayajyklary yygy-yygydan calsyrylmaly.

Pes hilli reriklenen ya-da tegmilli keramiki 6niimleri arassalamak isi mikroskobyn
asagynda amala asyrylmaly. Arassalanyan wagty retikleri 6¢mez yaly berkitmek
zerurlygynyn ylize ¢ykmagy miimkindir.

Tozan

Muzeylerdiki ya-da ammarlardaky kdbir 6ntimleri tozan basyar. Tozan mér-
mdjekleri 6ziine ¢ekijidir, sonun tigin tapyndylaryn tozanyny wagtly-wagtynda
stiplirip arassalamaly. Eger - de tozan yagly bolmasa, onda ¢otganym, gury pagtanyn,
ujuna yiiri saralan tayajyklaryn ya-da yumsak matanyri ulanylmagy bilen arassalanyp
bilner. Keramika 6niimi suw ge¢irmeyin bolsa, suw hem ulanylyp bilner. Port kiiyze
bélekleri tigin bolsa spirt ulanylsa kada layyk bolar.



Eremeyin duzlary ayyrmak’

Eremeydn duzlar mehaniki, himiki ya-da su iki usulyri hem gezeklesdirilip
ulanylmagynda ayrylyar. Mehaniki usuly bilen arassalamak isi ififielerin, yiti
skalpellerini, stamatologiya burawlarynyn kémegi bilen goparmak, kesmek ya - da
gyrdamak arkaly amala asyrylyar.

Yo6ne bu usul ulanylanda keramika éniimine zeper (cyzylmagy, catlamagy, dowiil-
megi) yetirp boljakdygyny hem yatdan ¢ykarmay dildir. Sonuti ticin mehaniki
arasalamak usuly h6kman mikroskopyn asagynda yerine yetirilmelidir. Mundan
basga-da keramikany mehaniki usul bilen arassalamak islerine baslamazdan &,
keramika oniimini berkitseri hem bolyar.

Eremeyin duzlar yumsadylyp ya-da himiki maddalaryn kémegi bilen hem ayrylyp
bilner (12-nji surat). Kalsiy karbonatyndan ya-da kalsiy sulfatyndan emele gelen
duzlary kislotanyti kémegi bilen ayyrmak bolyar. Kislota bilen arassalamak usuly 6ran
g6dek usul hasaplanyar, sonun tigin bu usul ditie basga alag tapylmadyk yagdayynda
ulanylmalydyr. Seyle ¢ykgynsyz yagdayda képleng duz, azot, sirke kislotalary ulanylyar.

Silikat duzlary bar bolan yagdayynda olary plawik kislotasynyti kémegi bilen
ayrylyp bilner, emma bu kislota arassalanjak tapyndy ti¢in hem, arassalayjy ticin hem
howply bolup duryar, miimkin bolan yagdayynda ony ulanmakdan gaca durmaly.?

Nagyslanan bezegli,iistki gatlagy pytrap duran keramika bélekleri, bisirilmedik
toyundan yasalan dniimler, durnuksyz renikli kiiyze oniimleri ya-da gaytadan dikeldilen
keramika oniimleri kislota bilen arassalanmaly dildir. Diiziiminde kalsiy birlesmesi
bar bolan (hek ya-da owradylan balykgulak) keramika éniimlerini arassalamakda
kislota ulanmak howpludyr. Hek gosundyly islendik keramika 6niimi birden gowsap
we pytrap biler, ¢iinki kislota bu garyndylary iyyar we eredyar. Arassalanmazdan
ot keramiki 8niimlerini hdkman barlagdan gegirilmeli. Yagny keramika 6niimiti bir
gyrajygyna suw garylan kislotany damdyryp barlamaly (13-nji a surat). Eger-de
damdyrylan kislota garyndysy kopiirjiklese bu dniimde hek garyndysynyn barlygyny
aniladyar. Seyle-de kislota garyndysy syrcalanan keramikada hem ulanylmaly déldir,
clinki onun diiziiminde kdpleng syrcada ereyédn demir oksidi bolyar.

Kislota garyndysy 5 %-den yokary bolmaly dildir. Keramika 6niimini barlagdan
gecirip, kislotanyri keramika zyyan yetirmeyandigi anyklanynidan sont keramika
bdleklerini azyndan bir sagat, td gowy ezilyénci suwa salyp goymaly (13-nji b surat).
Ahli yeri deti 6llener yaly, keramikada saklanyp galan howa diiwmejiklerini gykarmak
licin gaby wagtal-wagtal caykap durmaly. Keramika 6niimini suwda ezmek, onun
diiziimine kislotanyn cuni aralasmagyny oriiini alyar.

7. Catherine Sease, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 95-96.
8. 2-nji Gosundy.
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12 a: eremeydn duzlar bilen ortiilen keramika bolekleri; b: eremeyan duzlardan arassalanan
keramika bolekleri (Gonurdepe) (fotosy: E. Ottenwelterin, MAFtur).




13 a: keramika boleginin barlanylysy; b: keramika bolekleri suwa
salynmaly (fotosy: E. Ottenwelterini, MAFtur).
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Kilyze oniimleri suwda doly ezilenden son olara yapysan eremeyén duzlary
mehaniki usul arkaly ayrar yaly duz ya-da azot kislotasynyn suw garylan erginine
salynmalydyr (14-nji a surat). Kislota batyrylyp goylan keramika éniimleri yygy-
yygydan barlanyp durulmalydyr. Eger-de yaramazlasmagyn, owranmagyn haysydyr
bir alamatlary yiize ¢ykyp baslasa, hayal etmin éniimden kislotany yuwup ayyrma-
lydyr. Keramika 6niimi gereginden artyk kislotada saklanmaly déldir. Umuman,
5-10 minuda cenli wagt yeterlikdir. Hapalar ya - da gazma hasamlardaky duzlar
mehaniki usul bilen ayrylyan wagty keramikany kislota birndce gezek gysga wagtlyk
salanyn, ony uzak wagtlayyn salanyridan gowudyr. Kislota hapanyn iistiine pagta
bilen ¢almak ya - da tistiine damdyrmak arkaly ulanylyp bilner. Soriky usul arisat we
ulanmak {igin amatlydyr. Zerur bolan halatynda bu usul hek garyndysy bar bolan
keramika 6niimlerinde hem ulanylyp bilner. Seyle yagdayda kislotanyti her damjasy
ulanylandan soti keramika akar suwa yuwulyar.

Yuwlup arassalanandan soti yumsadylan duzlar skalpel bilen ayrylyar. Sotira
tapyndyny arassalanan suwda (suwy birnice gezek calysmaly) t4 pH dereji gelyénci
saklamaly (14-nji b surat). Tapyndyny seyle yagdayda birnéce gezek suwda durlamak
arkaly kislota bilen arassalanandan soti hem galan duzlar ayrylyar. Keramikany
birnice gezek yzygiderli yuwmak mdhiimdir, sebdbi onuri diiziimine sitien ergin
duzlar, eremeyidn duzlara garanyrida has howpludyr.

14 a: eremeyan duzlaryn ereysi;

b: yuwmak Ggin ulanylan suwun pH barlagy

(fotosy: E. Ottenwelteriri, MAFtur).



Ereyin duzlary ayyrmak

Tapyndylarda dus gelydn ereydn duzlar adatca 6z icine hloridleri, nitratlary we
fosfatlary alyar. Guranda bu duzlar keramika 6niiminin 6yjiiklerinde ya-da syrcanyti
agsagynda kristallagyar. Kristallasma keramika 6niiminin gatlaklara bdliinmegine,
soti bolsa doly dargamagyna getiryér. Tapyndynyni yasawynyn diiziimindéki diizlar
dil - de, gaytadan kristallasma esasynda emele gelen duzlaryii keramika &niimine
zyyan yetiryindigini bellemek zerurdyr, sonun igin ¢yg gérniisinde tapylan keramika
Sniiminde diizlaryn garysmasynyn barlygyny ya - da yoklugyny hokmany guradyl-
mazyndan 611 barlamalydyr. Eger-de keramika gury bolup, duzlar bilen garysan bolsa,
duz kristallarynyri tapyndyny dargamakdan saklayan bolmagy hem miimkindir. $u
yagdayda duzlar ayrylmanka tapyndyny berkitmek ¢éreleri gecirilmelidir.

Tapyndynyni i¢ yiizinddki duzlary ayyrmaklygyn birndce usullar bar. Olaryn
esasylary: suwda saklamak arkaly yuwmak, agitasion-dispersiya we goparyp ayyrmak.
Ulanylyan usul keramiki 6ntimin gérniisine we onuri yagdayyna bagly bolar.

Suwda saklamak arkaly yuwmak

Bu usuly dirie tapyndy gowy yagdayda bolanda ulanmak bolyar.Sebébi bu usulda
tapyndy suwda uzak wagtlap saklanmaly, sotia gérd hem bisirilmedik ya-da cala
bisirilen keramika 6niimleri ti¢in bu usul maksada layyk gelmeyar. Adaty suw gaty
hapa bolmadyk yagdayynda ulanylyp bilner. Emma gutarnykly durlamadan sor
deionizirlenen ya-da arassalanan suwy ulanmak has gowydyr.

Tapyndy arassa gaba yerlesdirilyér, sorira icinddki howa ¢ykar yaly hayaljykdan
suw guyulyar. Eger-de suw gaty calt guyulsa, okgunly ¢ykyan howanyn basysy
zerarly tapynda zeper yetip bilydr. Sorira tapyndy doly eziler yaly we duzlar yumsar
yaly suwda birndce wagtlap goyulyar. Suwy wagtly-wagtynda her giin ¢alysmaly.
Duzuti mukdary belli bir derejd yetyingd wagtal-wagtal barlanyp durulyar. Yokary
temperaturalaryii ulanylmagy duzlary ayyrmagyn netijeliligini artdyryar. Bu usulyii
kem tarapy duzlaryn suwun i¢inde hayal dagayandygydyr.

Akar suwda yuwmak

Bu usulda nowadan ya-da wannadan akyan suw ulanylyar, diymek tapyndy yzygi-
derli yagdayda arassa suw bilen yuwulyar. Bu usul birinjiden yaramaz gésrniisde
tapylan tapyndylara layyk gelmeyar ikinjiden bu usulda suw kép mécberde harglanyar.

Durlamak we dargama

Bu usulda duzlara tapyndynyn dasyna yygnanmagyna miimkingilik bermez yaly
suwy birsydyrgyn caykap duryan enjam ulanylyar. Bu yagday tapyndynyri dasyna
yygnanan duzlary ayyrmagy atisatlasdyryar. Seyle usul ditie berk we yokary hilli
bisirilen keramika ticin ulanylyp bilner.
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Eger keramika diiypli zyyan yeten bolsa, onda tapyndy ilki berkidilip, sorira
yokarda beyan edilisi yaly suwa salyp goymak usullarynyn birini ulanmak bolyar. Pes
temperaturada bisirilen, bisirilmedik toyunly ya-da durnuksyz renkli keramikalaryn
gatan duzlaryny cotga bilen ayrylmaly we tapyndy aram ¢ygly derejede saklanmaly.

Yygnamak

Déwiik ya - da bolekleyin yagdaydaky tapyndy gutarnykly yelimlenménkd, ilki
bilen synag gorniisi - de tayyarlanyar. Yégny yelimli lentajygy seplesmeli yerlerine
perpendikulyar gérniisde yapysdyryp keramikany yygnayarlar (15-nji surat) o.

Bolek ya - da owradylan yagdaydaky tapyndy esasdan baslap, sorira yokarlygyna
yygnalmalydyr. Bélekler ilki basdan dogry yerlesdirilmelidir. Basynda sidhelce
orun {iytgemegi sotiunda ep-esli tiytgesmelere getiryar. Boleklerini dogry we takyk
yerlesendigini dyrnagyn ujuny birlesminit tistiinden géni burg astynda yza we 61ie
yoredip barlap bolyar. Eger-de sep dogry birikdirilmedik bolsa dyrnak keramikanyn
gyrasyna iliser.

15 VYelimli lentalar arkaly yygnamak. Yelimli lentajyk seplesyan yerlerine perpendikulyar
gornlisde yapysdyrylmaly (fotosy: E. Ottenwelterin).

Yelimli lentajyklar gerekli 6lcegde kesilen bolmalydyr. Olar biri-birine garsydas,
dowiigin yzky we 6riki gyralarynyn ugrundaky aralykda yerlesmeli. Olar birden kép
bolmadyk déwiigi kesip gecydn ululykdan uzyn bolmaly dil we biri beylekisi bilen
kesismeli ddldir, seyle bolanda yaliiyslaryniy sotundan diizetmek ansat bolyar.
Yelimli lentajyk keramikada uzak wagtlap durmaly dil, ¢iinki onuti emele getiryén
tegmilini keramika sifienson ayryp bolmayar.

Yelimli lentajygyn komegi bilen amala asyrylyan gaytadan dikeldis isleri 6ran
mdhiimdir we htkmany dogry yerine yetirilmelidir. Ol diirli bolekleriti yerlesisini
dagyndan gérmige we her bir bslegiti dogry yerlesdirilendigini kesgitlemége yardam
edydr. Seyle-de bu usul synag gérniisinini yygnalysynyn hilini kesgitlemédge miim-
kingilik beryar. Eger - de keramika bélekleriniti gyralaryndaky toprak galyndylary
ya-da duzlar doly arassalanandan soti tapyndyny takyk dikeltmek miimkin bolyar.



Yelimlemek

Yelimlenip baslanmazdan &t keramika bélekleriniti gyralaryna, yagny kerami-
kanyn yelimlenjek yerleri owranyp gitmez yaly ilki bilen yuka gérniisde akril
garyndysyny (Paraloid B 72° 20 %-de, agr/md¢b. asetonda’) calmaly.

Arheologiya keramika dniimlerini gaytadan dikeltmek we rejelemek® islerinde
esasan akril garyndysy ulanylyar. Bu yelimler gerdejik gdrniisinde satylyar (ol gerde-
jikler asetonda eredilyér). Bu yelimi gerek bolsa ayryp bolyar, kép wagtlap saklanyar,
yokary derejelei gyzgynlyga, ¢yglyga, yagtylyga durnukly we biologik howplardan
gorayar.

Yelimlemek iigin adatca ulanylyan serisde 40%-li agr/mdgberde asetondaky
Paraloid B 44 ergini bolup duryar. Bu yelim Tiirkmenistan yaly yokary temperaturaly
yurtlara layykdyr. Bu yelim bilen keramika yelimlenenden soti yokary derejeli
gyzgynlykda (60°C) hem 6z berkligini saklayar. Paraloid B 72 yelimi 40°C - dan yokary
temperaturada ereydr, sonur {igin bu yelim bizifi yurdumyzyn tebigy sertlerine
layyk daldir.

Keramika bolekleri seplenende gysarmaz yaly yelimiri yuka gatlagy dowiigiti bir
bdlegine calynyar, sotira iki sany yarty bolejik birlesdirilyér. Keramika boleklerini dogry
we tekiz sepldnitie gdz yetirenitiden son olary dran berk gysmaly (16-nji a surat).
Yelim gurayanca keramika bolekleri tekiz yagdayda durar yaly, seplenen yere
garsylykly yagdayda yelimli lentajyk yapysdyrylyar.

Sorira yelimlenen keramika bdleklerini yerinden tiytgetman gurar yaly ¢ige
salnan gaba ¢iimdiirip goymaly.

16 a: bolekler berk gysylyar; b: sepleri asetonyn kdmegi bilen diizetmek; a | b | ¢
¢: artykmag yelimin gyrsaklaryny ayyrmaly (fotosy: E. Ottenwelterin).

9. 3-nji Gosundy.
10. 4-nji Gosundy.

37



17 a: boslugy doldurmak Ugin gerek bolan mum alynyar; b: abat galan
bolegin sekili alynyar; ¢: sowadylyar we gurayanga pugta siupurilyar; a|b
d: gips bilen dolduryljak yerine tazeden yerlesdirilyar we yelimli lentajyk ¢|d
bilen berkidilyar (fotosy: E. Ottenwelterin).




Eger - de keramika bélekleri yalilys yelimlenen bolsa, onda sepleriti arasyna
sprisitt kdmegi bilen aseton erginini damdyryp (16-nji b surat) ya - da asetony
pagta sitidirip yalrlys yelimlenen sep yerine goyup, aseton ugup gitmez yaly iistlini
folga bilen yapyp, ozalky calnan yelimi yumsatmaly we seplenen bolekleri skmeli
(16-nji ¢ surat)".

Yetmeyin bolekleri doldurmak

Tapyndynyri yetmeyin bélegi gips bilen doldurylyar. Dis bejerilende ulanylyan
mum bdlekleri gipsi saklamakda kémekgi galyp bolup bilyar. Tapyndynyti yetmeyén
boleklerini gips bilen doldurmak figin, yeterlik derejede mum alyp, abat galan
bdleginin taraplaryna (i¢ ylziinden) yelmemeli, yagny mum keramikanyn yetmeyin
bolegini doly yapmaly we layyk ornasmaly (17-nji a surat). Mum bdlekleri fen
arkaly yumsadylyar we yetmeydn bdleginiti formasyny almak ticin keramikanyti
abat galan yerine yerlesdirilydr (17-nji b surat). Mumy duran yerinde sowandan
soni ayyrmaly, sotira keramikanyn gips bilen dolduryljak yerine yelimli lentajygyn
komegi bilen jebis berkidilyar (17-nji ¢-d surat).

Keramikanyri, ayratyn hem 6yjikli keramikanyn déwlen yerlerine gips ulanyl-
mazyndan 611 20% agr/mdgb.asetondaky Paraloid B 72 ergini calynyar (yagny gipsden
emele gelydn ereyidn duzlar bilen keramikanyii garysmak miimkingiliginiti 6titini
almak we gaytadan dikeltmek isini amala agyrmak {igin).

Yetmeyin bolegiti igini gips bilen doldurmazdan 61, eger - de keramika syrca-
lanmadyk ya - da 6yjiikli bolsa, onuti das - téwregini yelimli lentajyk bilen ya - da
lateks bilen yapmaly. Seyle etmek bilen keramikanyti gips bilen dolduryljak yerinin
toweregini artykmag gips Ortiiginden goramaga hem - de edilen isi arassa yerine
yetirmége miimkingilik déreyar (18-nji surat).

18 Keramikanyn abat galan yerleri yelimli lentajygyn ya-da lateksin yuka gaty bilen ortilyar
(fotosy: E. Ottenwelterin).

11. Indiki boliimde ol rejelenende ulanylan serisdeleriti ayrylys usullary barada ayratynlykda durup gegeris.
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19 a: gips mayysgak gapda tayyarlanylyar; b: gips yuwaslyk bilen guyulyar; a | b | c

¢: artykmag gips kesilip ayrylyar (fotosy: E. Ottenwelteriri).

20 a: skalpelint kdmegi bilen bezemek; b: kagyz torpi bilen yylmamak
(fotosy: E. Ottenwelterin).

21 Ulugdepeden tapylan keramikaa dntmlerindaki bosluklary doldurmagyn nusgalary
(fotosy: A. Pellin, E. Ottenwelterin, MAFtur).




Gips mayysgak gapda tayyarlanylyar: ilki gabyn 1/3 bélegi suw bilen doldu-
rylyar, sotira yuwas - yuwasdan gips guyulyar (19-nji a surat). Gipsi howa galmaz
yaly edip oriat garmaly. Hagan - da gips tayyar bolanda, ol anyk tayyn edilen bosluk
yere guyulyar ya - da pilgejigiti komegi bilen calynyar (19-nji b surat). Boslukda
howa galmaz yaly gipsi usullyk bilen ¢almaly.

10 minutdan soti artykmag gips ¢yrsaklary skalpel' bilen ayrylyar (19-nji ¢ surat).
Gips doly gatandan soti ilki bilen yelimli lentajygy, sofira mumy ayyrmaly.

Keramikanyn abat bolegi we gipsden doldurylan béleginini sepini tekizlemek
seyle hem doldurylan bélegiti derejesini asyl nusgadakydan % mm ¢enli peseltmek
(yagny doldurylan bélegi asyl nusgadan tapawutlandyrmak ) {igin skalpel ya - da ige
ulanylyar (20-nji a surat).

Tekiz bolmadyk yerler kagyz torpiileriti kmegi bilen tekizleny4r (20-nji b surat).
Tekizlemek isleri amala asyrylanda kagyz torpiileri keramikanyn abat yerlerine
degirmejek bolmaly. Eger - de gips bilen doldurylan yere yene - de bir gezek gips
garyndysyny guymak zerurlygy yiize ¢yksa, onda gips bilen doldurylan yer ilki bilen
¢yglanmalydyr. Oyma nagyslar gips bilen doldurylan yere tdzeden salnyp bilner.

Eger - de gips bilen doldurylan yer tekiz bolmasa ya - da keramikanyn renki gips
ya berkidiji madda bilen alysmayan bolsa, yelimsiz berkidiji maddanyn (Polyfillar®)
yene bir gatyny calmak bolar.

Renklemek

Gips bilen doldurylan yeriti rerikini, keramikanyti asyl nusgadaky retikine
metizetmek iicin akril boyagy we boyag kiilkesi ulanylmalydyr. Gaytadan dikeldilen
yeri asyl nusgadan tapawutlandyrmak ii¢in onuti retikini az - kem agygrak etmeli
(22-nji surat). 1lki yumsak basgyc (gubka) bilen kiiyze yasamak ticin tayyarlanan
palgygy rerikine merizes agygrak rerik ¢almaly (22-nji a surat).

Sotira gerek bolan diirli retikler dis ¢otgasy bilen ¢alynyar (22-nji b surat).
Renkin ikinji gatyny birinji ¢alnan retik gurandan soti ¢calmaly (22-nji ¢ surat).
Artyk calnan boyaglar ujuna pamyk saralan asetonly tayajyk ya-da kagyz torpi bilen
ayrylmalydyr (22-nji d surat). Keramika dniimleri retiklenende gurandan soti akril
boyagynyn retikinini az - kem goyalyandygyny g6z éniinde tutmalydyr.

Bellige almak (sifIrleme)
Tapyndyny hasaba alys belgisi onuni diiyblinde goyulyar (24-nji a surat).

Keramikanyn bezeglerinin tistiinden, retiklenen yerlerine, gowsak - owranjak bolup
duran yerlerine ya - da gaty hapalanan yerlere belgi goymaly dal.

12. 4 gdrniisli yongug we 24 gdrniisli paki has amatlydyr.
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22 a: renkin ilkinji gaty yumsak basgyc bilen ¢alynyar; b: dirli renkler dis
cotgasynyn komegi bilen berilyar; ¢: her gat ayratynlykda guradylyar ; a|b
d: artykmag renk ya — da boyag ujuna pamyk saralan asetonly tayajygyn ¢|d
(tampon) komegi bilen ayrylyar (fotosy: E. Ottenwelterin).

Belgi yazjak yeriti arassa we gury bolmaly. Ahli hapanyti ayrylandygyna géz
yetirmek {igin etanola batyrylan ujy pagtaly tayajyk bilen barlamaly. Bellik goyjak
yeritie 10% agr/mdcb. Paraloid B 72 lak ¢almaly (24-nji a surat). Lak calnan yer
belgiden uly bolmaly dil. Lak doly gurandan son, belgini tus bilen yazylmaly (24-nji
b surat). Keramika ¢yzylmaz we zayalanmaz yaly san belgisini gaty basman usullyk
bilen yazmaly. Tus - syya gurandan son, hkmany yagdayda lagyti yene bir gaty
belginiti tistiinden calynyar (24-nji ¢ surat). Tapyndynyii reriki gara ya - da garamtyl
bolan yagdayynda ak syya ulanylyp bilner.



23 Renklerin sazlasygy, Ulugdepe
(fotosy: E. Ottenwelterin, MAFtur).

b: belgi tus bilen yazylmaly; ¢: belginin Gstinden hem yene — de lak
galynmaly (fotosy: E. Ottenwelterin, MAFtur).

¢

24 Keramikany belgilemegin tertibi. a: belgilenjek yere ilki lak ¢alynyar; i\
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4. ABAT SAKLAMAGYN DUZGUNLERI

Keramika yadygdrliklerden tapylyan artefaktlaryn it durnukly toparlarynyn
biri bolmagy ahmal. Tapyndylaryti kopiisini saklamagyn anyk kesgitlenen hokmany
sertleri yok. Keramika 6ntimleri esasan hem adamlaryri tésiri netijesinde zayalanyp
ya - da dowlip bilyir. Seyle - de bolsa gaytadan dikeldilen we duzlar bilen sorlasan
keramika éniimleri bir yerde dil - de ayratynlykda skaflarda saklanylmalydyr.

Keramika oniimlerini gorap saklamagyt hokmany sertleri

Howanyti ¢yglylyk durumynyni tiytgdp durmagy diiziiminde ereyin duzlar bar
(yokary ¢yglykda) we otnositel ¢yglyk tiytgdp duran wagtynda keramikany1i tistki
gatlagyna giiycli tdsir edydr we netijede tistki gatlagyn zayalanmagyna getiryar.
Zayalanmagyn 6riiini almak tigin bu tapyndylara durnukly otnositel ¢yglylyk
zerurdyr. Gaytadan dikeldilen kéne gips bdlegi yokary ¢yglylyga duygur bolup
bilyir. Suwda ereydn yelimler yaramaz birlesmini emele getirip, yokary ¢yglykda
gowsayar. Eger otnositel ¢yglylyk 65 % - den yokary bolsa heii komelejikler, heti we
ownuk mér-méjekleriti képiisi peyda bolyar. Yokary temperatura keramikanyti
seplenen yerlerinin agylmagyna getirip biler.

Gaytadan dikeldilen we duzlar sebidpli sikes yeten keramikany saklamak tigin
otnositel ¢yglylygy 50 %, temperaturasy 18-25°C bolan ammar jaylary iti amatly
yerlerdir. Arassalanamadyk keramikalar otnositel ¢yglylygy 40-65% aralykda
saklamak ticin jebis silikagelli polietilen haltajyklara yerlesdirilip bilner.

Saklamak

Aslynda ammarda tozan bolmaly dil. Tozanyti we hapanyn yygnanmagynyn
oniini almak ti¢in poly wagtly-wagtynda yuwmaly. Keramikany saklayjy tekjeler
berk, durnukly we hopwsuz bolmaly. Tekjdnint mocberinde takyk Slgenip kesilip
alnan yorite koptrjikli polietilen bélekleri tekjd diselmeli. Ol tekjede duryan
keramikanyn esaslarynyn dargamak howpunyn 61iiini alyar (25-nji a surat).

Tekjede ygtybarly durup bilmeyin, asagy tekiz bolmadyk tapyndylar gapdallayyn
goyulmaly we gerek bolsa mayysgak yumsak zatlar bilen direg etmeli (25-nji b-¢ surat).
Ownuk tapyndylar tekjdnini 611 tarapynda, has irileri bolsa - yzda yerlesdirilmeli.
Gap-canak yaly tekiz esbaplar biri beylekisinit tistiine goyulmaly dil, ¢iinki bu
basysyn emele gelmegine getirip, ddwiilmek miimkingiligini artdyryar.

Eger - de yer az bolsa, tapyndylaryn arasynda penoplast bolekleri goyulmaly.



25 Keramika dnlimlerinin saklanylysy
(fotosy: E. Ottenwelteriri, MAFtur).




Keramikany ulanmak

Tapyndylary ulanmazdan 61 elitii yuwmaly. Ilki bilen tapyndynyri seljerme bar-
lagyny gegirilmeli. Ayratyn, siiysydn boleklerini barlygyny kesgitlemeli we peyda-
lanmazdan 61 olary ayyrmaly. Kéne seplerini berk durandygyna doly géz yetirmeli.

Sol bir binanyti iginde tapyndy birndce metrden uzagrak yere gecirilmeli bolsa,
ony asagyna yumsak zat diiselen sebetlerde ya-da diiybiinde i¢i howaly giibercek
diisejikler diselen, yorite kopiirjikli polietilen diisekler diiselen berk gutularda
dasalmalydyr (26-njy surat). Her tapyndy biri beylekisine degmez yaly goyulmaly.
Keramikany iki eliri bilen tutup gecirmeli. Giibercek yerleri, sapy, gasynlary, seyle-de
gaytadan dikeldilen we zayalanan yerleri keramikanyn in ejiz we gowsak yerleridir.
Sonun tigin keramika dniimleri bir - yerden basga yere gecirilende sol yerlerinden
tutulyp gecirilmeli ddldir. Tapyndylary bir - birinin tstiinde goyman gegiriljek yerine
yeke - yekeden gecirmeli.

26 Tapyndylary basga yere gecirmegin talaplary
(fotosy: E. Ottenwelteriri, MAFtur).



5. OZALKY REJELEY"I$ ISLERINDE ULANYLAN
SERISDELERI AYYRMAK?"

Yelimi ayyrmak

Seplenen yerlerini arasyny agmak, yelimi yumsatmak we dargatmak tigin suwuk
ya-da gaz halyndaky erediji (eger - de 6zalky calnan yelim aseton bilen garylan
yagdayynda aseton, spirt bilen garylan bolsa spirt) ulanylyar. Galan yelim mehaniki
usul yagny skalpelifi, ififidniti ya - da gosmaga eredijiniti kdmegi bilen (linza arkaly
yelimi ayyrjak yeritii ulaldyp) ayrylyar.

Ozalky calnan yelimi ayyrmak iiin ilki bilen onuti hilini kesgitlemeli, sotira sotia
gord erediji ergini (aseton ya - da spirt) saylamaly. Rejeleyis isleriniti dowamynda
yerine yetirilen isleriti (retiklemek, keramikanyn gatylygy we olaryn fiziki diiziimi,
olaryti diirli erginlerde ereyjiligi baradaky maglumatlar) bellige alynmagy olara
layyk gelyidn eredijini kesgitlemdge we yelimi tapmaga komek edyir.

Yelimi yumsatmak icin tapyndyny kép wagtlap suwuk ya-da gaz halyndaky
erediji ergine batyryp goymaly. Ki¢i tapyndylar dolulygyna erediji ergine ¢timdiirilip
goyulyar (27-nji a surat). Erediji ergin sifidirilen pagta bélekleri has uly
tapyndylaryti seplesdirilen yerlerine goyulyar (27-nji b surat) we alyumin folgasy
bilen iisti berk yapylyar. Zerur bolan yagdayda erediji ergin sprisitt kmegi bilen
seplesdirilen yerlerine damdyrylyp hem bilner (27-nji ¢ surat).

Koéne yelim ayrylanda, has-da pes temperaturada bisirilen gowusgynsyz
keramikanyni yelimi ayrylanda zeper yetirmezlik ti¢in birnige dtiyaclyklary berjay
etmek gerek. Eger keramika 6niimi pes derejede bisirilen bolsa ya-da onda
bisirilmedik nagys bar bolsa, ulanyljak eredijiniti keramika hig hili zyyan yetirmez-
ligi ti¢in yorite barlagdan gegirilydn yer bolmaly. Eger tapyndy uly ya-da port bolsa,
sepleri agylanda dargap déwiilip gitmez yaly otia hdkman direg goymaly. Yelimlenen
sepleriti arasyny dran usully cemelesip agmaly, gddegrik edilen hereketin keramika
Sniimin gyralaryna zyyan yetirmegi miimkindir.

Nitrosellyuloza yelimleri (UHU Hart®) we akril sepbikler (Paraloid®)

Nitrosellyuloza yelimleri koneldigice akdan agyk sary retike cenli tiytgeydr. Olar
akril sepbik bilen bilelikde asetonda eredilyar. Eger keramikada bisirilmedik nagys bar
bolsa,ondacalynjakeredijiergin 6nitindenbarlanylmalydyr we anyklasdyrylmalydyr.

Nitrosellyuloza yelimler we akril sepbikler yokary derejeli temperatura durnukly
daldir. Su sebdpden yelimlenen keramikany gyzgyn suwa salmak olaryn dargama-
gyna getirip biler. Yelimlenen bélekler ornundan ayrylandan soti, ozalky yelimiti
galyndylary mehaniki usul bilen ya-da eredijiniti komegi bilen ayrylyar.

13. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 74-83.
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27 a:tapynddylar asetonyn icine batyrylyp hem goyulyar; b: seplesdirilen yerlere

calnan oOzalky yelimi yumsatmak Ugin asetonly pagtadan yasalan yapy ajle
(kompres) yapylyar; ¢: aseton sprisin kdmegi bilen sepilyar; d: PWA yelimi b|d
gyzgyn suwda ayrylyar (fotosy: E. Ottenwelterin, MAFtur).

Poliwinil asetaty (mysal ticin, PWA®)

Poliwinil asetatlar adatga ak, reriksiz ya-da cala goriur retikde bolyar. Mdhletine
we baslangy¢ mayysgaklygyna baglylykda olar ¢ala mayysgak ya-da gowsak bolup
biler. Olaryn ereyjiligi diiziimine we méhletine bagly: yyly suw (27-nji d surat) ya-da
aseton kopleng netijeli erediriji bolup bilyar. Etanolyn suw bilen garylan ergini hem
onat netijelidir.

Gipsi ayyrmak
Gips kopleng tapyndynyri yetmeyidn bélegini dolduryan 6ntim bolup duryar. Ol

belli bir derejd ¢enli suw bilen yumsadylyp, sotira kicijik ¢ekijiti we oygujyi komegi
bilen mehaniki usulda ayrylyar. Pes gyzgynlykda bisirilen we &yjiikli keramika



Onlimlerini suwa salyp goymaklyk zyyanlydyr, sebébi ulanylan gipsini diiziimindéki
ereyji duzlaryn hem keramika dniiminiri diiziimine siimegi miimkindir. Eger keramika
boleklerinin seplesdiriljek yerleri yelimlenmink lak bilen 6rtiilen bolsa, onda ony
suwa salyp bolyar.

Artykmag renki ayyrmak

Eger artyk renkini diiziimi hasaba alynmadyk bolsa, onda ujuna pamyk saralan
tayajyklar bilen diirli eredijileri ulanmak arkaly barlaglar gecirilmeli. Akril reriklerini
ujuna pamyk saralan tayajyga sitidirilen asetonyn kémegi bilen ayyrmak bolyar.
Keramikadaky retiki ayyrmak ii¢in ujuna pamyk saralan tayajygy rerikin iistiine
basyp siipiirmeli ddl - de rerikini tistiinde iki yana usullyk bilen togarlamaly. Seyle
edilende renk keramikanyr diiziimine sifimén arisatlyk bilen ayrylyar.

6. ACYK MEYDANDA TAPYNDYLARY BERKIDIS
WE GORAP SAKLAMAK ISLERININ TERTIBI*

Berkitmek

Eger keramika owranyp baryan yagdayda bolsa, ony yerden dargatman galdyrmak
tigin ilki ony duran yerinde berkitmeli (28-nji a surat). Kiiyze déwiiklerini ya-da
kiiyzéni biitewi yagdayynda berkitmek tigin ilki bilen onun dasyny ¢otganyti kdmegi
bilen arassalamaly. Onun tstki gatlagynyn ¢yzylmajagyna doly goz yetirmeli. Bu
isde ditie aga¢ gurallar ulanylmalydyr. Demir gurallar tapyndyny1 iistki gatlagyny
ansatlyk bilen ¢yzyp bilyar. Uly hapa béleklerinini tapynda yapysyp gatap galmazlygy
ticin olary miimkin boldugyca ayyrjak bolmaly. Cotgajyk bilen berkidiji ergini
keramika ¢alyn we orla sirimadge miimkingilik beritl. Keramika gowy edip berkidiji
erginden doyyanca calmagy dowam edin.

28 Galdyrma usullarynyn bir nusgasy, Ulugdepe (fotosy: E. Ottenwelterin, MAFtur). a | b

14. Sease Catherine, 1988, A conservation Manual for the Field Archaeologist, Archaeological research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 93-94.
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Berkidiji ergini birden goyy gatlak edip calman yuwas -yuwasdan yukajyk gatlak
edip calynsa has gowy bolyar. Ylaytada emulsiya ergini calnanda bu usul méhiimdir.
Keramikanyri dasyna hi¢ hagan berkidijinini galyn, yalpyldawuk gatlagy calynmaly dal.
Tapyndyny yerden gotermezden 611 berkidijiniti guramagyna yol berin. Berkidiji
ergin calnan islendik tapyndy ilki basdaky yagdayyndan hem gowsak bolyar. Seljeris
islerinde ulanyljak dowiikleri berkitman, ¢iinki nusgalaryii garysmagy miimkindir.

Eger berkidiljek tapyndy gury bolsa asetondaky Paraloid B 72° ergini ulanylyp
bilner. 1lki pes, yagny 3 %-den 4 % agr/mdcb. ulanyni.Sotira bolsa 7 %-den 10 % agr/
mdocb. cenli kopeldini.

Yssy, gurak howada 6z tésirini ¢alt yitirip, gerekli yerine doly sitiip bilmeyanligi
licin asetony erediji ergin hokmiinde ulanyp bolmayar. Seyle sertlerde erediji
hékmiinde toluoly ulanmak bolyar, ciinki ol biraz durnukly, emma zdherlidir. Etanoly
hem ulanyp bolyar, y6ne onun tigin berkidis islerini acyk, salkyn howada, meselem,
ir ertir gecirmeli. Berkidiji ergin calnandan son, tapyndyny gowsagrak edip alyumin
folga dolamak hem eredijini ugup gitmekden, bugarmakdan saklap biler. Eger kera-
mika ¢yg bolsa, onda suw bilen 1/4 gatnasykda garylan PWA emulsiya ulanylmaly.
Berkidiji gurayanca miimkin boldugyndan predmetiti tdweregindiki yeri tozandan
gorajak boluri. Bu isleri semally giinlerde gecirmekden saklanmaly, ¢linki ¢cige,
tozan tapyndynyn istiine sinier. Tozan sitimez yaly berkidilen tapyndynyn iistlini
alyumin folgasy ya - da gaty kagyz bilen yapyp bolyar.

Tapylan keramika 6niimini yerinden almagyn usullary'®

Keramikany tapylan yerinden almak ti¢in ilki onun téweregindiki topragy
yumsatmaly, ayratynam toprak gaty we gury bolsa. Topragy yumsatmak we tapyndyny
almak islerini atisatlasdyrmak ticin onun téweregindéki toprak gatlagyna suw ya-da
spirt damjalaryny damdyrmak bolyar. Suwyri ya - da spirtini damjalaryny tapynda
degirmeli dil. Yatly iisti acylan toyun gabyti, ayratyn hem ol pes gyzgynlykda
bisirilen keramika 6niimi bolsa , onuni &l - ¢yg wagty 6rin gowsak we port bolyan-
dygyny unutmari.

Tapyndynyn asagyny yumsatman ¢ykarmak bolmayar. Ditle das - téweregini
doly yumsadyp, ony gursap alyan toprakdan doly bosadylandan soti ¢ykaryti. Sorira
seresaplylyk bilen iki elifi ayasyna alyp yerden galdyryn. Ony igine zat diiselen gaty
gaba ya - da gabarasyna layyklykda ici ¢dgeli gaba yerlesdirip bilersitiiz.

Eger kiiyze abat gorniisde bolup, ditie iri jayryklary bar bolsa, onyti dasyna hasa
dolap, biitinley galdyrmak bolyar (28-nji a surat). Bu usul déwlen kiiyzeleri galdyrmak
ticin hem ulanylyp bilner, ciinki déwiikler kilyzénini icinde dolan topragyn hasabyna
dargaman saklanyp bilydr. Eger yonekey datly yeterlik goragy tipjiin etmeydn bolsa,
kiiyzdnin dasyna gipsa dotidurylan danyny ¢olamak arkaly yerinden alyp bolyar.

15. Sease Catherine, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 26-32.



Yone gips keramika sitimez yaly ilki tapyndynyti dasyna folga ya - da polietilen
perdesini yapmaly. Tapyndyny yerinden galdyrmazdan 61 gipsiti doly gurandygyna
g0z yetiriti. Eger gips sargysy yok bolsa, onda ony gipsi suwuk gérniisinde tayyarlap,
icine hasany salyp arisatlyk bilen tayyarlamak bolar. Gipse batyrylan hasany
barmaklaryti arasyndan cala gegirip, artyk gipsi ayryn. Gips bolmadyk yagdayynda,
hic zat gosulmadyk PWA emulsiyasyny hem seyle yagdayda ulanyp bolyar.

Hacan-da keramika yerden ¢ykarylanda, ony cotga bilen, stirtmek ya-da suwa
salmak arkaly arassalaman. Seyle edilende tapyndynyti gowsak boleklerine, retikine
zyyan yetirilmegi, onutl ¢yzylmagy ya - da soyulmagy ahmaldyr.

Kiiyze dowikleriniti ya-da kiiyzénin dasky gatlagynyni yagdayy anyklanyanca
olary galdyrman. Déwiikler ¢ykarylanda olardan gopup baslan, gopjak bolyan rerk
gatlagynyn ya-da nagsyn yokdugyna géz yetirin.

Hacan-da tapyndy béleklere boliinen gérniisde tapylanda, onda dhli boleklerir,
sol sanda in kicilerifi hem yerden alnandygyna, hemme béleklerin yerbe - yer
durandygyna goz yetirini. Eger-de bir - birine merizes kiiyze déwiikleriniti kop tapylan
hem bolsa bu olaryni mydama bir gaba degislidigini atilatmayar. Sonuti ti¢in bir
yerden tapylan dhli bélekleri yygnap, bilelikde saklamak howpsuzdyr.

Gabyni igindédki zat yuwaslyk bilen ¢ykarylmaly we onuri béleginini nusga
hokmiinde ulanylmagy miimkindir. Zeper yetmedik gaplaryni icinde saklanyp galan
zat olaryti peydalanys maksadyny kesgitlemage kdmek edip biler (28-nji b surat).

HOWPSUZLYK BOYUNCA BELLIK

Himiki erginler ya - da kislotalar bilen islenende yanyrida hékman tejribeli
rejeleyjiler we yoritelesdirilen egin - baslar bolmalydyr, sebédbi bu isler ditie bir
tapyndylar ticin ddl - de eysem yerine yetirijiler ticin hem howpludyr.

NETIJE

Su kitapga Tiirkmenistanyn Kaka etrabynyr Dusak sdhercesinde yerlesy4n Leon
Lewi adyndaky arheologiya tapyndylary ylmy rejeleyis ussahanasynda 2011-nji
yyyti iyul ayynda gegirilen okuw maslahatyna gatnasan is tejribesini artdyryan reje-
leyjiler tigin gollanma hékmiinde tayyarlandy. Bu kitapga ditie bir Tiirkmenistanyti
dil, eysem Merkezi Aziyadaky beyleki yurtlaryn arheologiya tapyndylaryny gora-
pap saklamak we rejelemek boyunca is alyp baryan hiindrmenlerine - de gollanma
bolup biler.
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GOSUNDYLAR

1 GOSUNDY - REJELEY]JI PASPORT
Leon Lewi adyndaky arheologiya ylmy rejeleyis ussahanasy
“Abiwerd” taryhy - medeni déwlet goraghanasy, Tiirkmenistan, Dusak sdhergesi

ARASSALAP TAYYARLAMAK BOYUNCA TESWIRNAMA

Gorniis No:
Rejeleyj:

1. Tapyndyny detiesdirmek we teswirlemek

A. Tapyndynyr belgilenilisi

Isiti baglanan wagty:
Isin tamamlanan wagty:

Rejelenmezden 61iki suraty

B. Material

Keramika, ¢iiyse, demir, das, basgalar

Galynilygy

Diam:

Beyik.:

Ini:

Uzynl.:

Agr.:

Gelip
cyk.

Tapyndynyn | Tapyndynyni
belgisi ady

C- Tapyndy baradaky arheologiya maglumatlar (nireden, hédysy gazuw pelinden):
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D- Teswirlemek (diirli bélekleri):

E- Materiallar we ulanylan usullar:
(Oniimgilik isleri, bezeg, ulanylan usullaryti ayratynlyklary)

2. Tapyndynyn abatlygynyn derejesi

A- Yaramazlasmagyny beyan etmek (yaramazlasmagynyn diirli gérniisleriniti
bolekleri, olarytt mdgberi, gerek bolsa surat arkaly 61iki rejelenen ¢éklerini gorkeziri)

B- Gozeggilik islerinini seljermesi (ulaldylma arkaly gecirilen gozeggilikler)

3. Yaramazlasmagynyii sebipleri

4. Berkitmegin we rejelemegiti wezipeleri: islerini meyilnamasy

A- Yerine yetirlmeli isler:

B- Arassalamagyn maksady:

C- Arassalap tayyarlamagyii meyilnamasy:




5. Arassalap tayyarlamagyn usullary

Isin gdrniislerini, ulanylyan usullary, materiallary,
arassalap tayyarlamagyn tertibini gorkezin:

6. Berkidilenden we rejelenenden soriky yagday

Rejelenenden sorky suraty

7. Tapyndy muzey ekspozisiyasy bolup bilermi?

8. Ulanylan 6niimleri ayyrmak

9. Tapyndy hakynda beyleki maglumatlar

10. Saklanys sertlerinini goziikdirijisi

ReZis Bertolonyri maglumatlary esasynda diiziildi,
Pariz-I Panteon-Sorbonna uniwersiteti.
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29 Kislota ulanylanda geyilyan gorag geyimi
(fotosy: E. Ottenwelterin).




2 GOSUNDY - KISLOTA ULANYLANDA
HOWSUZLYK CARELERI'

1. Kislota ya-da kislota batyrylyp goylan keramika bdlekleri bilen is alyp barany-
niyzda gorag geymini; nah mata kdynegi geyini, himiki gorag dyneklerini, gosa
kartrizli respiratory dakynyt, rezin ellik geyiti (as. géziikd.ser.) (29-nji b surat).
Kislotanyti geyime ya-da derid diismeginden goranyti. Ciinki onuni netijesinde
giiycli yanyklar bolup bilyar.

2. Kislota ergini tayyarlanylanda elmydama kislotany suwa gosun, hi¢c wagt suwy
konsentrirlenen kislota birden guymari. Suw kislota gosulanda yylylyk béliinip
¢ykyar, sonuti ligin kislota kdpiirjikldp, téweregine sycrayar. Sonui tigin suwy
hayaljykdan, emele gelydn yylylygy dargatmak ticin, yzygiderli garyp durmak
yagdayynda gosmaly.

3. Eger kislota geyime ya-da deri diisse, hayal etmin onuti diisen yerini suwuti kop
mogberi bilen yuwurl. Sol yerleri sodanyri bikarbonadynyn suw garylan ergini
bilen durlati, Howpsuz bolar yaly kislota ulananytida yanytida 4tiyaclyk suwurti
bolmagy hokmanydyr.

4. Kislotalry dirie gowy semalladylyan jaylarda ulanyii. G6z, burun, bokurdak we
dyken ticin diiypli we hat-da diizedip bolmajak sikesleri yetirip biljek buglardan
dem almaz yaly seresap boluri.

5. Kislota ergini bar bolan gutujyklara takyk bellik edin.
Kislota galyndylaryny yok etmek

Kislota galyndysynyn kép mocberi hi¢ hagan lagyma goyberilmeli déldir. Eger
sizde kislotanyti az mdgberi bar bolsa (yarym litrden az), ony ilki suwa garmaly sotira
natriy bikarbonadyny gosup tdsirini yitirmeli. Hacan-da kislota kopiirjiklemegini
we gaynamagyny bes etse, bu onuti tésirini yitirendigini atiladyar. Sotira bu garynda
kép mégberde suw gosup, ony lagyma dokmeli.

16. Sease Catherine, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, p. 95.
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3 GOSUNDY - ERGINLERI TAYYARLAMAK?"

Ergin - bu icinddki gaty bolekler doly we deni derejede erdn suwklukdyr. Hagan-da
suwkluk gaty bélekleri doly eredende, bu suwkluga erediji diyilyar, gaty bélekler
bolsa, erdn madda diylip atlandyrylyar.

Erginiti konsentrasiyasy erginin géwriim birligindaki gaty maddanyn mogberi
hskmiinde atiladylyar. Seylelik bilen, 10% ergin bu erginiti 100 ml (géwriim)
mdgberini tayyarlamak {igin 10 g (gram) gaty maddany eredijide eretmeli: bu takyk
bellenmelidir yagny - 10 %, agram/géwriim ya-da 10% a/g diyip.

Asetonda Paraloid B 44 agr/mdogb. 5% erginininifi iti yonekey we atisat usuly
asakdakyy yaly gorniisdedir:

1 Asetonyn 100 ml Sl¢dp, ony ¢liyse gaba yerlesdirin.
Paraloid B 44 - den 5 gramyny 6l¢éti (30-nji a surat).
3 Olgenen sepbigi hasa matanyri uly bolmadyk béleginifi ortasynda

yerlesdirifi. D6rt burcuny bilelikde tutup uzyn yiip bilen uly bolma-
dyk topbajygy emele getirip, sarap dariyn. Topbajyk erginini iistiinde
durar yaly edip ony asyti (30-nji b surat).

4 Magniti ergin tayyarlanjak agzy yapyk cliyse gabyni icine salyni we
hemme sepbik ereyingd bankany garyjynyti platformasyna yerlesdiriri.
5 Gutujyga erginin gérnisini, ulanylan eredijini we konsentrasiyasyny:

asetonda Paraloid B 44 (30-nji ¢ surat), 5% m/a (mocber/agram) we
onun tayyarlanylan senesini yazyn.

6 Eger howa 8rén yssy we gurak bolsa, eredijinin hayallyk bilen tésirini
yitirmeginin oriiini almak tigin gutujygyn gapagy yeterlik derejede berk
yapylmaly. Netijede, ergin hayallyk bilen goyalar. Muria yol bermezlik
licin gapagy towlamazyndan 61 bankanyti agzyny polietilen bolegi
bilen yapyri. Hig hili howa gecirmez yaly polietileniti bélegi bankanyn
agzyndan has uly bolmaly.

Ergini garmak

Ergini garmak ti¢in eredijini koprik gosmaly. Talap edilydn mocber garyljak
erginin mdcberine ters proporsional bolmaly. Seylelik bilen, eger siz konsentrasiyany
iki esse azaldasynyz gelse, onda siz eredijiniti mdgberini iki esse kopeltmeli; mysal
ligin erginin 3-den bir bélegini garmak tigin eredijinint mogberini i esse kopeltmeli:

V=Va ((Ca/Cb)-1).

17. Sease Catherine, 1988, A conservation manual for the field archaeologist, Archaeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 132-133.



Mysal:

Siz mdgberi Ga = 99 ml, konentrasiyasy Ka = 16,5 % bolan asetondaky Paraloid B 44
ergininden konsentrasiyasy Kb = 10 % asetonda Paraloid B 44 ergini tayyarlamak
islesetiiz, onda siz asetonyti még¢berini gogmaly: G =[(16,5/10) - 1] = 64,35 ml.

Erginiti konsentrasiyasyny artdyrmak

Erginin birlesmesini artdyrmak iigin oria kdprik sepbik gosmaly. Gosulmaly sepbigin
mdgberi birlesménin kdpeldilmeli mécberine denidir. Eger siz birlesméni iki esse
kdpeldesiniz gelse, sepbigitt mdgberini iki esse artdyryn. Mysal {i¢in, sizde 10% ergin
bar. Siz onun birlesmesini 20 % cenli artdyrasyriyz gelyar. Erginin 100 ml-de sepbigin
10 g bar. Birlesmini iki esse giiyclendirmek {igin sepbigini 2 esse kop mogberi gerek:
bar bolan ergine yene sepbigiti 10 gramyny gosuri. Bu size 20 %-li erginiti 100 ml berer.

30 a: hasa salnyp, ¢ekilip tayyarlanan smola; b: garyjy enjamyn Ustiinde goylan a b
cliyse gap; ¢: gabyn belgilenisi (fotosy: E. Ottenwelterin). ¢
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31 Hunar kamillesdiris pursatlary, 2011 -nji okuw méwsimi
(fotosy: E. Ottenwelterin, MAFtur).




4 GOSUNDY - YELIM

Rejeleyis islerinde ulanylyan dhli yelimler zerur bolan yagdayynda eredip bolyan
bolmaly. Basga yelimleri ulanmaklyk zyyan we amatly déldir. Keramikany gaytadan
dikeltmek ti¢in yelimiri esasy 3 gorniisi ulanylyar:

Sellyulozanyri nitraty (UHU®)

Sellyulozanyri nitraty amatly yelimdir, ¢tinki ol ulanmak ti¢in oniayly kici gaplarda
saklanylyar. Ol asetonda ereydr. Emma wagtyn ge¢megi bilen ol gurayar we port
bolyar. Kénelende ol saralyar we tiz gatayar.

Poliwinil asetat emulsiyalar (PWA®)

Poliwinil asetatyti emulsiyalary suwda ereyar. Ahli yerlerde elyeterli bolandygy
licin olar gifiden ulanylyar. Gyzan wagtynda (30°) yumsayandygy PWA-nyii esasy
kemgiligi bolup duryar. Bu yelim 6rdn yssy howada ulanmak tigin layyk gelmeyir.
Ciinki onuti ulanylmagy bilen edilen birlesmeler (eger - de tapyndy salkyn yerde
saklanmasa) agramyna sallanar we asak siiyser. Wagtyn gecmegi bilen onuti himiki
diizlimi tiytgeyér we ol suwda gowy eremeyér. Giin sohlesinin tisiri netijesinde
we konelmegi bilen PWA saralyar. Muria garamazdan, bu yelim ¢yg predmetleri
birlesdirmek we berkitmek ti¢in otaylydyr.

Akril sepbikler (Paraloid®, Acryloid®)

Akril sepbikleri rejeleyis we berkidis islerinde kép ulanylyan iti gowy yelimdir.
Olar retiksiz, berk we himiki taydan durnukly. Asetonda, toluolda ereyir we gerek bolsa
gaytadan hem eredip bolyar. Paraloid B 72 hem rejeleyis islerinde kdp ulanylyan
yelimleriti biridir. Yéne ol ditie pes temperaturada (40°C) gatap berkeyir. Sonuri
tigin ol gyzgyn howa layyk gelmeyir. Seyle yagdayda Paraloid B 44 has yaramly akril
sepbigi bolup duryar (suwkdan gaty hala 6wriilende 60°C).

Akrilatyti polimetili “Sokrat” 2804 (PMA) gowsak keramikalary we bisirilmedik
artefaktlary berkitmek {igin ulanylyar.
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32 Talyplar tarapyndan dikeldilen tapyndylar, okuw mowsiimi, 2011y.
a: Gonurdepe, buriing asyry; b: Gorlurdepe, biirling asyry; ¢: 8 Gonurdepe,
birlng asyry; d: Ulugdepe, blring asyry (fotosy: E. Ottenwelterin, MAFtur).




33 Talyplar tarapyndan dikeldilen tapyndylar, okuw mowsiimi 2011y. a: Gonur-
depe, buriling asyry; b: Ulugdepe, demir asyry; ¢: Goriurdepe, birlng asyry;
d: Goriurdepe, biriing asyry (fotosy: E. Ottenwelterin, MAFtur).




34 Hunar kdmillesdiris pursatlary, okuw moéwsimi, 2015y
(fotosy: E. Ottenwelterini, MAFtur).




35 Dikeldilen keramika ©numlerinin nusgasy okuw mowsimi, 2015y.
a: Ulugdepe, biriing asyry; b: Kéneiirgeng, orta as yr; ¢: Ulugdepe, demir
asyry (fotosy: E. Ottenwelterini, MAFtur).




36 Dikeldilen keramika oniumlerinin nusgasy, okuw mowsiimi, 2015y.
a: Ulugdepe, biring asyry; b: Ulugdepe, biring asyry; ¢: Ulugdepe,
demir asyry (fotosy: E. Ottenwelterin, MAFtur).




37 Dikeldilen keramika 6ntimlerinin nusgasy,okuw mowsiimi, 2015y. a: Koneiirgeng,
orta asyr; b: Kénelirgeng, orta asyr; ¢: Kénelirgeng, orta asyr; d: Kénelrgeng, orta
asyr (fotosy: E. Ottenwelterini, MAFtur).




38 Leon Lewi adyndaky rejeleyis ussahanasynda 2011-2015 yyllarda gegirilen okuw
mowsiminin suratlary (fotosy: E. Ottenwelterin, MAFtur).




INTPUBHATEABHOCTD

Mp1 xoTean ObI MCKpeHHe BBIPa3UTh CBOIO ITpu3HaTeAbHOCTh Ponay Jeona Jlesu u
ero gupekropam -1y J:xony Y. beprcraiiny u r-xe Illea0u Yaiit, 3a mpejocraBaeHue
BCcexX HeoOXOAMMEBIX (POHAOB AA51 OCHOBaHM:A Aa00paTOPIM apXeoAOIMIecKOll pecTas-
panuy 1 opraHu3an Uy yaeOHbIX KyPCcoB 10 HayqHOI KOHCepBalliu.

baarogapum r-xy lleabu YaiT 3a 11oaAep>KKy U Bepy B Hallli BO3MOXKHOCTHU
5 PEeKTUBHO BBIITOAHEHNS DTUX IIPOEKTOB.

Mrr Tak>ke oueHb O.4arogapHnl 40KTOpy OAnBbe /1eKOHTY, PyKOBOAUTEAIO TyPKMEeHO-
(dpanITy3ckmx apxeoaornaeckux packorok s Yayr-ZJerre (2001-2014), 3a ero 4osepue u
3a00Ty B AeATeAbHOCTU KOHCepBallMM U pecTaBpanuy; a Tak-Ke r-xe Annu Ko6s,
OmIBIIIel XpaHuTeAbHMITe /lyBpa, 3a ee IIeHHYIO TToMoIb; 1 Xyano benaesy-CapmbeHnTo,
raase TypKMeHO-(PpaHIly3CKIX apXeO0AOTMYecKIX packoIloK B Yayr-/ere HaumHasd ¢
2014 1, 3a ero 1OMOIIIb B M3AaHUI HACTOSIIIEIO II0COOIs.

MzI x0Teau OBl BRIpa3UTh CBOIO IIPU3HATEABHOCTh A0KTOPY Myxammey A. Mameaosy,
aupekropy HarmoHnaabHOTo ymnpasaeHMs IIO OXpaHe, M3YYeHMIO ¥ pecTaBpaliui
MCTOPUKO-KYABTYPHBIX IIaMATHUKOB 11 AxmeTy XaaMypadosy, Aupexropy I'ocyaap-
CTBEHHOTO MICTOPUKO-KYABTYPHOTO 3ariobeJHuKa "AOusepa', 3a M0AAepKKY 1 IIOMOIIIb
B OpraHM3alyy yIeOHBIX KyPCOB.

"n HaKoOHeIl, XOTUM BbIPa3nTb 6AarOAapHOCTI> HallyM CTa’Xepam 3a Xopoiliiee
HacCTpoeHMe 1 aKTMBHOE JKedaH!ne YIUTbCI.

Dcrear OTTEHBEABTEP!, Mekan AHHAHYPOB?

OKTsA0pH 2017

1. Vucrutyr Apxeoaorun Axagemun Hayk Yernckoit Pecrrybaukn v.v.i. TTpara.
2. TocyaapcTBeHHbIN MICTOPUKO-KYABTYPHBIN 3ariopeHNK ABusepA.
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BBEAEHUE

DTa KHMTa IIpejHa3HaueHa AAs CTakKepoB ApPXe0A0TMIEeCcKOV pecTaBpaIriiOHHON
aaboparopun nm. Aeou JAesn B Aymake (TypkMeHMcTaH), KOTOpble yIacTBOBAAN B
y4ebHOM Kypce, a TakKe U A4 ATOOBIX APYTHIX YIPEKASHNI 11 My3eeB B TypkmeHnncraHe
u LlenTpaanHoit Asuy, 3aiHTepecoBaHHBIX B KOHCcepBaryy kepaMuku. OH obecrreunBaeT
OCHOBHBIE TeOpeTIJIecKye 3HaHM:A O KepaMIJYecKoM MaTeprase, ero pa3pyIIeHmsIxX 1
KOHCepBaLNM, a TaKKe UAAIOCTPUPYeT Pa3ANdHbIe TAIlbl COXPAHEHMNS 1 BOCCTAHOBACHIS
apXxe0A0TnYecKol KepaMmKu. DTa Opomriopa npejcraBaseT cob0i TeOpeTUIecKyIo
OCHOBY ITPaKTHYEeCKON paboTHI, TPOBeJeHHO CTaXkepaMy B TedeHie Kypca.
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1 [Mpumepbl KepamnUUyecKkmx apTedaKTos. a: 300MopdHas
ourypka; b: npacanue; c: Koneco oT Mrpywku, Yayr-
[Oene (doTo: A. Mannb, MAFtur).

2 PasHble TMMbl HANOAHUTENA. a-b: MMHepabl; c-d: opraHMunckme [conomal us a|b
Ynyr-Oene (poTo: A. AtonoH-Aenaned, MAFtur). c|d




1. KEPAMMYECKIN MATEPUA/

Tepmun “KepamMmrdeckuit” OTHOCUTCS K IIpegMeTaM, KOTOpble OBIAY M3TOTOBAEHEI
U3 TAVHBI, ¥ 3aTeM IIPOIIeAIye O0Xur. DTo BKAIOYaeT B ceds He TOABKO TANHIHYIO
ITOCyAy, HO U BCe APYTHUE U3AeAUs U3 ODOX KEHHOI TAMHEI, TaKye KaK CTaTy9TKI,
MIpsICANIIe, UTPYIIKY, apXUTeKTypHbIe D1emMeHTs! (Purc. 1).

CaoricTBa MaTepuaaa

I'anna »To MaTepmaa, KOTOPBIN HAXOAUTCA B M300MANY Ha ITOBEPXHOCTH 3€MAN.
DTO MOBEPXHOCTHEIN CAOM 3€MAM, MOAYIEHHBIN U3 Pa3MBITHIX KAMEHHBIX ITOPOA.
I'AnHa cOCTOUT M3 MeABYANIIINX YaCcTHUI], KOTOPBhIe XUMIYeCKu abcopompyIoT Boay.
Koraa rammsmsle 9acTUITH ITOAHOCTHIO CMauMBaIOTCsA, TO MIOKPBIBAIOTCS CA0€M BAArT,
1 IO DTOM MPUYMHE CIETIAIIOTCA MeXKAy cOOOII 11 B TO JKe BpeMs BAara IT03BOAseT UM
ITepeMeIraThCsl OTHOCUTEABHO APYT ApyTa B pe3dyabTaTte jaBAeHus. Takum oOpaszoM,
BCs Macca 9acTuIl obecrrednsaeT IAaCTUIHOCTh MaTepiaja ¥ CIOCOOHOCTD YAeP>KIBaTh
dopmy mocae gepopMuUpOBaHILS AaBAEHIEM.

CrIpble TAWHBI, UCTIOAb3yeMBble AAs M3TOTOBAEHUs KepaMUKIU 9TO, B OCHOBHOM,
aAIOMOCUANKATEI, KOTOPEIe B MPUPOAE Pa3dAMJIaloTCs IO XMMIYECKOMY COCTaBy M IO
TUITY ¥ KOAMYECTBY IIpMMeceli, IIODTOMY BIIOAHE eCTeCTBEHHO, 9TO MIMeeTCs 11 00ABIIIoe
pasHoobpasye TOHIapHBIX U3AeAIA.

Elie 04HO pasAndie BBOAUTCS B CBA3M C COCTABOM HAIIOAHUTEAS, KOTOPbIN TOHIAP
HaMepeHHO 400aBAseT K LAMHe, YTOOBI IPUAATh eif O0ObEM U IOPUCTOCTh VI CBECTH K
MIUHUMYMY yCaaKy, Korda cpopMupOBaHHas IA/Ha BbICOXHET.

B ApeBHOCTM, KBaplLieBbIll I1€COK, radbKa, KaAbIIMHIPOBAHHBIN KpeMeHb OblAM
pacIpocTpaHeHbl KakK IIpMMeCH, HO TaKKe MCII0Ab30BaANCh U HeDOAbIIe KyCKU
KaAbIIMTa, TOAJEeHbIe PaKyIIKI, KepaMirdeckuit 0oit u coaoma (Puc. 2). Dt HamepeHHO
AoDaBaseMble HallOAHUTeAU TPYAHO MHOTAa OTAMYNUTH OT y>Ke IPUCYTCTBYIOITX B
IIpUpPOJAE COeAUHEHNII B IAVHE.

IIporeccer nponsBoacTBa’

Mmoro MeTOAOB MOTI'YT OBITH MCITOAB30BAHLI B CO34aHNN KepaMIMIeCKIX IpeAMeTOB.
C TOuK; 3peHIsT apXeoA0IMIeCKNX IMeprnoAO0B IAaBHBIMIU METOAaMMU SIBASTIOTCSI:

Buidasaernuiii cocyo
ITpocretimmii crrocod GpOPMIMPOBKY COCyAa: B3ATh KOMOK MATKOM TAVHEBI B OAHY PYKY

U cAeAaTh CepUIO paBHOMEPHBIX IUITKOB HapyKy OT IJeHTpa BO BpeM: BpallleHs
$opmer (Prc. 3a). DTr TOPIIKM MMEIOT IPpyOyIO 11 HepaBHOMepHYIO oTAeaKy (Puc. 3b).

3. SusanBuys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York, pp. 5-10.
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lcm
(171)

alb

3  a: popmupoBKa BblgasieHHoro cocyaa (Buys-Oakley, 2011, p. 6, Fig. 1.2); b: BblaaBneHHbIN
cocyp, 3 Ynyr-fene (doto: A. Mannb, MAFtur).

Cnocob KoAble60i AenKu

B KOABLIEBOII A€TIKe COCY/Aa BBICTPANBAETCSI M3 CePUY TAMHSHBIX 11010C, COeAVHEHHBIX
ApyT ¢ ApyroM. OTIIpaBHOI TOYKOM OOBIYHO CAYKUT I110CKas Oasa ramuel. bpyckn
BBIKaTHIBAIOT Ha TIAOCKON JOCKe M MOCTEeIeHHO BHICTPaMBalOT COCyJ, Orubast BOKPYT
KIyT 3a XryToMm (Puc. 4a). HepasHOMepHOCTHU TT034Hee COCKpebaroTCs ¢ ITOMOIIBIO
MHCTpyMeHTa yriaorenns. CoeAMHEHMs MeKAY Pa3ANMIHBIMY YPOBHSIMU I10A0C MOTYT
OBITH BUAMMBIMI B TOTOBOM IPOAYKT (Puic. 4b).

3cm
(1/3)

4 a:BbICTPaMBaHMWE COCYAa KONbLLEBOW NENKOM
(Buys-Oakley, 2011, p. 6, Fig. 1.3); b: ropwok
13 KosibueBol nenku, Ynyr-fene (¢oto:
3. OtreHBensTep, MAFtur).



TexHUKa UCOAL306AHUS peccPhopMmbl

T'anny mpeccyioT B pOpMEI 13 aaCOpOEHTHBIX MaTepuaA0B, TaKMX KaK Her1a3ypo-
BaHHas, A€TKOTO 0OXkura, ranHa nan jepeso (Puc. 5a). B xeae3HoM Beke, HVDKHSA
9acTh TOPINKa M3roTaBAMBajach MHOTAA ®TuM criocoooM (Pmc. 5b). Bepxmsasa gacTs
Oblaa 3aTeM caedaHa METOAOM “ToHUapHOro Kpyra” (cM. Hioke). CoeguneHMe MexXay
ABYMSI 9acTsMU BCe ellle MOKHO YBMAETh B TOTOBOM ITPOAYKTe. DTV TOPIIKU MMeIOT
paBHOMEPHYIO OTAEAKY M A0BOABHO TOHKME CTeHKM.

5cm
(1/5)

alb

5 a:wucnonb3osaHue npecchopmsl (Buys-Oakley, 2011, p. 7, Fig. 1.5); b: ropiok coopmmpo-
BaHHbIN npeccdopmol (HUKHAA YacTb), Yayr-Aene (doto: 3. OTreHBenstep, MAFtur).

Tonuaproviil kpyz

TonuapHEII KpyT IpeariolaraeT IeHTpUpOBaHUe TAMHAHOTO Iapa Ha Bpalliao-
meMcsl ctode nan xoaece (Puc. 6a), a 3aTeM, IIpUMeHsLI CIABHOE AaBAeHIE OOeMMI
pyKaMm, OCyIIecTBAsSeTCS BBRITATUBaHMe CTeHOK cocyda (Puc. 6b), mpu cojericTsunu
LIEHTPOOESKHOI CUABL.

Topiiok caeaannblil 9TUM METOAOM A€TKO OIIO3HATH I10 BeCbMa TUIIMYHBIM KPYTO-
BBIM cAejaM (CTpaTaM), IPUCYTCTBYIOIINM Ha TOPIIKE, B YaCTHOCTIL Ha BHYTPEHHeI!
nosepxHocTu. CaeAbl MHCTPYMeHTa A4 OTAeAeHIsI TOPIITKa OT KoJeca TakxKe IIPICYT-
CTBYIOT Ha JHe cocysa. MHOrue Apyrue cBUAETeAbCTBA YaCTO BUAHBI Ha TAMHIHON
ocyAe, B TOM YMcAe OTIeYaTK! I1aAblieB, a TAaKXKe CAeAbl KUCTU.
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6  a: LeHTPMPOBAHWE MIMHAHOTO Wapa; b: BbITATMBaHWE CTEHOK cocyna
(doTo: 3. OTTeH-BenbTEP, MAFtUr).

7 TMpumepbl 4EKOPUPOBAHHBIX TOPLIKOB M YEPEnKOoB. a: KPacKow;
b: 6utymom, Ynyr-Aene (poto: 3. OtreHBenstep, A. Mannb, MAFtur).




Yipawenue

PasanaHble BUABI OTAEAKN MOTYT OBITH 400aBAEHBI, TTOKa TAMHA ellle IA1acTIJIHa;
TaKue KaK HaceJKa, BEIPe3Ka, AN IITaMIIOBKa ITOBEPXHOCTH C IIOMOIILIO TpebHers,
paKyIIeK, TKaH! UAU APYTUX MHCTPYMEHTOB:

* TAMHSJHBIE OPHAMEHTHI TaK>XXe MOTYT OBITh c(POPMIUPOBaHE], a 3aTeM HaHeCeHHI Ha
ITOBEpPXHOCTD;

« anHroOsI (c2011 pa3baBAEHHON SKIAKOIL TAVHBI APYTOTO 1IBETa) MOIYT OBITh HaHECEeHbI
Ha II0AYCYXOM COCy4,

* YaCTHUIIBI TAMHBI Ha TOBEPXHOCTM COCyAa MOTYT OBITh BRIPOBHEHBI U YIIAOTHEHBI
MeXaHIIeCKO 00pabOTKOI1, ITyTeM AOINeHNs, KOTAa COCyJ ITprodpeTaeT IAOTHOCTD
KOXXI, IpUAaBasi cCoCyay O6AecTsITyIO ITOBePXHOCTH I YBeAIMBasl KaueCTBO HeIlpo-
HIUIIAeMOCTH I10CAe OOXKITa;

e IIMTMEHTHI MOTYT OBITh 400aBAEHEI B DTOT CAOI B BUJe, HallpuMep, rpadpuTta nau
remaTnTa (Pyic. 7a), 9T0OBI IpMAATH YEPHYIO UAV YePHO-KPaCHYIO OTAEAKY;

e 6uty™m (Pumc. 7b).

Cymika 1 00xur

BazkHo, uTOOBI O0ABIIIAs YaCTh BOABI MCIIapIAAch U3 TAUHBI A0 00XKUTa, B IIPOTMBHOM
cAyyae Iap, MOMaBIINII B IIOPHI MacChl, MOXKeT pasopBaTh Topiok Ha yactu. [Tocae
Harpesa BbIIlIe OIlpe/eAeHHOI TeMIIepaTyphl, TAMHIHbIe YaCTUITH HAUMHAIOT CMATJaThCs
7 CAMBAIOTCsI, 00pasysl IMPOYHBII, JKeCTKIIT MaTepual. B saBucimMocTy oT TemIreparyphl,
KOTOPOI1 IT0ABEpraeTcsi ramHa, 0O0KKeHHasl KepaMIKa MOXKeT IIPOsIBASTH IIMPOKIIT
Aualla30H IOPUCTOCTU U TBepAoCTU. UeM BHIIIe TeMIlepaTypa, TeM TBepKe U MeHee
nopucra kepamuka. [ Ipn Harpese Hroke 1000°C, mponsoiigeT ToAbKO HeDOABIIIOe CAVISTHILE.

PacripoctpaneHHast apxeoorudeckast KepaMiuKa, OOBIYHO COCTOSIIAsT M3 HEUMCTON
IAMHBEL 1 000K:K€HHas Mexay 600-950°C, npeacrasaser IpuMep IOPUCTLIX, AETKUX
nsAeanii. CTeHBI TOACTBIE, YTOOBI 400aBUTH TOPIIKY ITPOYHOCTh. DTV TOPIIKU JacTO
MIPYHUMAIOT Pa3ANYHYIO OKpacKy, OT Ceporo A0 KpacCHO-KOPWYHEBOIO M TEMHO-
KOPMYHEBOTO IiBeTa. Takye cOCyAbl MCIOAB30BAANCH AAS ITPUTOTOBAEHUS ITUIITIA.
Jpyrue apxeoAorndeckue coCcyAbl U3 HeT1a3ypOBaHHOI KePaMMKV OOBIMHO HaXOAATCS
B IIpeAeAax OT TeppakoTsl 40 ¢asrca (1000/1200°C).

2. PASPYIIEHVSI 1 AEDOOPMUPOBAHUE*

B pesyabraTe pasamums B cocTaBe U TBEpAOCTHU, KepaMuKa OyAeT Io-pasHOMY
pearnpopaTh Ha pa3AUYHbIe yCAOBUS 3aXOpOHeHNUsA. B 11e10M, XOpoIio 000X KeHHast
KepaMIKa BechbMa XOPOIIO IePeHOCUT 3aXOPOHeHNs BO Bcex Tumax rnous. Oanako,
ecau KepaMuKa COAepP>KUT U3BeCTKOBLIN ITpUMech, ¥ Oblaa 3aXOpOHeHa B KMCAOTHOI
ITOYBe, OHa MOXKeT OBITh HallgeHa B 0cAa0AeHHOM cocTostHuu. HegocraTtounsiit oosxur
Tak>Ke OCTaBUT KepaMUKY MATKON U IMTOPUCTOM, OCOOEHHO ecAM OHa BAakHasd. Ecau
3eMAs1 COAEPKUT COAeBble PacTBOPHI, KepaMIKa MOXeT ObITh 0cAab4eHa B pesyabTaTe
AeATeABHOCTY PaCTBOPUMBIX COAEI.

4. S.Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York, pp. 18-28.
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CBOVICTBO KepaMIJeCcKOTO MaTepnala: IIOPUCTOCThb

ITopucrocts cBsA3aHa C TeMIlepaTypoil, IPU KOTOPON KepaMUYeCcKMUIl IIpesMeT
6511 0b0xKeH. Hanbo.1ee TOpMCTHIMY TeAaMU ABASIOTCA Te, KOTOPEIe OBLAV OOOKKEHBI
IIpU TeMIlepaType TOABKO HEMHOTO ITPEBHIITaIOIIell Ty, IPY KOTOPOY IPOMCXOAAT
kepamnueckne nsmernenns (600°C). ITopucrocts mOHIKaeTCs ¢ 6oaee BEICOKOI
TeMITepaTypoli, Tak KaK IIPOCTPaHCTBO MeXKAY JacTUIIaMM TAUHBI COKpaIjaeTcs 1
3aII0AHAETCS CIIAaBOM KPeMHIUS U I10.1eBOTO IIaTa.

Ueperkn, criedeHHBIE A0 TaKO¥ CTEIIeHM, ITpY KOTOPOI BCe MeXKJacTIIHOe ITPo-
CTPaHCTBO 3aII0HEHO, Kak Y papdopa, ABASIOTCA MPaKTITIeCK! BOJOHETTPOHNUITa@MBIMIAL.
[TopucTOCTh TAMHAHOTO TTpeAMeTa MOXKeT OBITh KOMIIeHCHPOBaHa ITOKPBITIIEM T1a3y-
PBIO, HO €CAM DTO MOKPHITHE TI0ABepraeTcs TpellHaM AN CKOoAaM, BAara MOXeT
IIPOHMKHYTE B KOPITyC cocya. YeM 00bITe MOPUCTOCTL KepaMIKM, TeM 0O0AbITe OHa
OyAeT 1moABepraThCsl pa3pymIeHnIo.

dusudeckoe paspynieHue

B cBsI3M C KepaMMYECKOI XPYIIKOCTBIO, MeXaHIJYeCKIe ITOBPEXAEHUs SBASIOTCA
Hanboee pacpoCTpaHeHHOI IPUIIHOI HeOOPATUMBIX pa3pyILIEeHNUI DTUX IIpeiMe-
toB. Hanbosee gacTo paspylieHne siBASIETCS Pe3yAbTaTOM HeOPeXXHOTo o0paljeHns
MAY I110XOJN YIIaKOBKY, HO TaK>Ke MOXKET SIBASIThCS pe3yabTaToM packornok (Puc. 8),
BOJIH, BaHAAAM3Ma, MOPO3a, 3aChIXaHIsI, PaCTBOPUMBIX COAEH, MAN HEPa3yMHOTO
obparreHns Bo BpeMs KOHCepBaIluIL.

Taxte OBpeKAEHISI BKAIOYAIOT B ceDsI He3HAYMTeAbHbIE TPELIVHbI Ha IIOBEPXHOCTH,
CKO/BI ¥ pa3phbIBbl, OTCAaMBaHII€e I1a3y Py, a B HEKOTOPBIX CAydasiX IIOAHYIO (pparMeH-
TaIMIO COCyAa.

8  ®dusmyeckoe noBpexaeHWe, KepamuKa in situ.
a: lToHyp dene; b: Ynyr-ene
(doTo: 3. OTTeHBensTep, MAFtur).



ITpoussodcmeeniivie dedexmivl

Cy111ecTBYIOT pa3AMyHbIe TUIIB! Y IPUYMHEBI IIPOU3BOACTBEHHBIX Ae(PeKTOB, DOABITIIH-
CTBO 113 KOTOPBIX, OAHAKO, OTHOCATCS K I1A0X0 C(POPMIPOBAHHOMY TeAy COCyAa, IIA0XOMY
AVI3aVIHY YAV KOHCTPYKIVN, HeOPEXKHOMY AN HEIIPaBILABHOMY OOKIUTY (T.e. TPEeIIVIHbL,
PackoAbl), a TAKKe K OTCAAMBAHUIO, IIEAYIIEHNIO 1 PACTPECKUBAHIIO TA1a3yPu.

Bosodeticmesue ydapa u ucmupariue

Jlaxke B My3€eIHOI 0OCTaHOBKe TaKOTO PO/a IIOBPEXKAEHIS MOTYT IIPOMCXOANUTH BO
BpeMs 0OpaOOTKM, YIIaKOBKM ¥ XpaHeHys1. KpymHsie KatacTpodbl, Takme Kak ITOXKaphl,
HaBOJAHEHIIs, 3eMAETPsCEHIs], B3PBIBEI MOTYT IIPMBECTY K PacTPeCKUBaHNIO, CKaABIBAHIIO
1 TIOZ0MKaM KepaMIUYecKux I1peAMeToB. Bo Bpem: KoHcepBsaryy, IIOBpesKAeHIe MOXKET
OBITH pe3yAbTaTOM IPUMEHEHNS U3ANIIIHEN CUABI AU OTCYTCTBUSI OCTOPOXKHOCTH B
MCTIOAB30BaHMI MHCTPYMEHTOB A4S YAaAeHVsI HepacTBOPUMEIX coaert. Heocroposknaoe
oOpalrieHe Ipyu roAbeMe IIPeaMeTOB I3 apXe0A0TUIECKIX PacKOIIOK TakXKe MOXKeT
IIPMBECTU K MeXaHIIeCKIM ITOBPEK AEHIIM.

Vctupanne MOXKeT IIPOM3ONTH OT BO3AEMCTBIS ITOYBHI 1AM abpa3nBHO OyMarn
BO BpeM:I BOCCTAaHOBACHM.

PlZCTH@OpLLMbl@ CoAu

OauM U3 caMBIX Pa3pyIIUTEABHBIX (PaKTOPOB IMOPUCTOIN KePaMUKN ABAAIOTCA
BOAOPacTBOPUMEIE COAM, BIIMTaHHbIe KOPIIyCOM M3AeANI1 1 OCOOEHHO COAM, KOTOpbIe
JMMEIOT TEHAEHIINMIO PasyKIKaThCsl IIPY BBICOKOI OTHOCKUTEABHOIT BaaskHOCTH (HR),
a 3aTeM ITOBTOPHO KPIUCTaAAM30BBIBaTECA. B X0e 9TOro mporiecca BHOBL 0OpasyIoIyecst
KPMCTaAAbl 3aHUMAIOT OOABIINI 00OBEM, YeM pacTBOP COAM U OKa3BIBAIOT OTPOMHOE
AaBJeHle Ha TKaH! KepaMIUKIL. ETo MosKeT ObITh 40CTaTOYHO, UTOOBI BBI3BATh IIIeAyIIIeH1e
nopepxHocTH (Puac. 9¢c-d), a1bo Aa>ke MPUBECTH K Pa3pyIIeHNIo IIpejMeTa.

CKOpPOCTB, C KOTOPO¥ IPOUCXOANUT KpUCTaAAu3anys, 6yaeT GpakTopoM TKeCTu
IIOBPe>XXAEHIsL.

PacTBOpeHHBIE cOAM, Yallle BCETO CBA3aHHLIE C DTUM TUIIOM pa3pyIIeHNUs, DTO
xaopuasl HUTpaToB 1 $pocdaros. [Ipodiema MoOKeT OBITH BHI3BaHaA BIIMTHIBAaHUEM
coaeil He ToAbKO 13 nouBsl (Puc. 9b), Ho 1 u3 nuinn (Puc. 9a), Mam XUMMUIeckmx
BeIIecTB, C KOTOPBIMM IT0CyAa OBL10 B KOHTaKTe. Harmrprumep cocyAbl, MICTIOAb3yeMble A5
COXpaHeHVIs MUIIEBBIX IIPOAYKTOB B COAM, VAU TTOCYAa AAS TIPUTOTOBAEHNS TV MOTAN
BIIUTATh COAB B IIPOIjecce MCIIOAB30BaHNs 110 Ha3HOUeHNUIO. PeaabHoe IOBpeKaeHie
IIPOU3BOAUTCS COAEBBIM IIPOHMKHOBEHUEM, B IIpoOllecce peKpuCcTalAAN3aly pacTBo-
PUBIINMXCS COACI.

Orci04a caeAyeT, 9TO HaMMEHBINNIT yIIepo Mpou30iAeT, ecAu KepaMuKa COXpaH:I-
eTcs B TaKoll cpeje, TAe cogep Kalllasicsl COAb, XPaHUTCS, 4100 IIOCTOSIHHO BAAYKHOTA,
A1DO IOCTOSIHHO CYXOM. XyAIIIMM 13 BO3MOXKHBIX CIleHapleB sIBASIeTCSI COCTOSIHIE,
B KOTOPOM COCY/, TIepeKBaeT JacThle I pe3Klie M3MEHEHN: BAaKHOCTH, KaK HaIlpiMep,
B KOMHaTe, KOTOpas IIMKANMIeCKY IYpe3MepHO HarpeBaeTcs U OXAa’KAaeTcs.

79



alb
c|d

9 [lpumep KePaMMKKU, KOHTAMUHUPOBAHOM PAacTBOPEHHbIMU conamu, Yayr-fene. a|b
a: xym; b: Basa; c: ctatyaTKa; d: Basa MuHuMaTIopHan (poto: 3. OTTeHBenbTEp, c|d
A. Nannb, MAFtur).

10 MMpumep KepammKM NOKPLITOM HEPACTBOPUMOM CONbIo, ApraHucTaH
(doTo: 3. OTTeHBENbTED).




Heckoabko THIIOB peskuMa KOHCepBalii MOYKHO IIPUMEHUTh BBedeHleM PacTBO-
PMMBIX COA€ll B IIOPUCTYIO KepaMIUKy KOpITyca.

Onu BkAIOYAIOT B ce0sI MCII0Ab30BaHMe KIUCAOT AAsl YAaAeHUsI HeKOTOPBIX Hepac-
TBOPUMEIX COAeM MAN IIeA0UN AAS YAaAeHV XUPOB MAU BOCKa. Takime mporesyps!
AOZKHBI CAe]0BaTh 3a OYeHb TIIATEABHLIM BbIMaulBaHMEM B AUCTIAANPOBAHHOIN
BOJE.

JaavHerireit 00pabOTKOI DTOI KaTeropuu, KOTOPYIO caelyeT m3beraTs AI000
LIEHOI1, sABASETCsS MCII0AB30BaHUE XAOPUAOB OTOeAMBaTeAs AAsl yAAaA€HMs IIATEH.
VoHBl XA0pMA0B, OCTABIIMXCS B Macce, MOIYT oOpa3oBbiBaTh coan. Vcrioassosanue
TMIICa MOXKET IPUBECTU K CyAbPaTHOMY 3arpsA3HEHUIO, €CAM Kpas, K KOTOPBIM OH
ITPUKpeTLAsIeTCs], He TepMeTIYHBI 11 BhIMadlBaHIe B BoJe IIpejMeTOB CO CTapbIM pecTaB-
PaLIOHHBIM TUIICOM, TAaK>Ke OIIacHO B 9TOM oTHoIIeHnn (Buys-Oakley, 2011, p. 78).

Iospexdetiue om 3amopo3Ko6

Emre 04HO 06CTOATEABCTBO, IIPU KOTOPOM KauecTBO IOPVICTHIX U3AEANIT HAXOAUTCS
B OIIaCHOCTH, DTO KOIJa OHU IIOABepraioTcs Bo3gelicTsuio moposa. Korga soaa,
ajcopOupoBaHHas1 B IOPUCTOI Macce, 3aMep3aeT, OHa OKa3blBaeT OIPOMHOE JaBAeHue
B IOpax KepaMUKI. ITpudnHoi oBpeskaeHNsl sBASeTCs 00pa3oBaHIs AbJa B IIOpax
KepaMMKU U 00BIYHO D) PEKT IPOsIBASLETCS Ha IIOBEPXHOCTI, OCOOEHHO ecAU OHa
rAasupoBaHa, B BiiJe 00A0MKOB IAM OCKOAKOB OT KOpIIyca.

I'ps13b 1 isATHA

B kepaMuke BO3MO>KHBI OTAOXKEHISI Ha IIOBEPXHOCTY 1AM, TaM TAe STO HO3BOASET
XapakTep MU3AeANs, BTOP>XKeHUs TAy0sKe MeXAy CAOAMU Teda cocyja. DTO MOXKeT
BO3HMKHYTD B CBSI3M C TUIIOM MICIIOAB30BaHIS A 3aXOPOHEHIIs], II0JKapa 1A HaBOAHe-
HILS, UAU Ke, HeOpe>XKHOI IpoIie ypsl KOHCepBarium. 3aXopoHeHue caMo To cebe
MO>eT IIPUBECTU K 11eA0MY PsAY Pa3ANYHBIX TUIIOB OKpAIUIMBaHUs U MHKPYCTALNA,
B 3aBUCUMOCTY OT OOCTOATEALCTB U ycA0BUI. OIATH JKe, TAMHAHASA 1T0Cyaa, OyAydn
ITOPUCTO, D0Aee CKAOHA K OKPAIIMBaHUIO I arPeCcCUBHON MHKPYCTaITUN.

ITamma om nuuesvx npooyKimos

HpOAyKTLI TIMTaHVSI ITPOCAYMBAIOTC Yepe3 TPeIIMHDI B I1a3ypU MAN ITOTA0IIaioTCsI
TIOPUCTBIM KOPITYyCOM.

Hepacmeopumvie coru (korkpeuuu)

Kepamuka, nspaexaemas Ipu apXeoAOTMIecKMX packoIkaX, MOXKeT OBITh ITOKpBITa
KOHKPeLVSMM, KOTOPbIe HEBO3MOXKHO yAaANUTh IIPOCTO IIPOLIECCOM IIPOMBIBKM B BOAE
VLAV A€TKOJT OUVCTKOI (B OTAVMMIY OT PacTBOpUMEIX coelr) (Prc. 10). DTy MyHepaAbHbIe
OTAO0KeHUs1 OOBIYHO Oeable, HO OHI MOTAM OKPaCUTCs APYTUMU MaTepralaMU MeCTO-
POXKAeHMsI, TaKUMI KaK COeAMHEHILs JKeae3a, KOTOphle 4alyT OXpoBble IiATHa. B obiem,
Takye KOHKperuyu OyAyT OAHVMM M3 TpeX BMAOB XMMMYECKVX MIUHepaAoB: KaAbINTa
(kapbonaTa KaapLyis), rurca (IrmaApaTupOBaHHOTO CyAbdaTa KaAblNs), U KpeMHe3eMa.
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OanHako, KOHKpeIuu MOTYT COCTOSTh M3 BapbUPYIOIINMX IIPOIIOPIIMII BKAIOYAIO-
IIUX A100bIe ABa-TPY U3 DTUX COeAUMHEHIIA.

B caygae cTex410B1MAHOIO 1AM I1a3MPOBAHHOTO U34EAMS, KOHKPEIIUN BOSHUKAIOT
AVIIDb Ha IMOBEPXHOCTH KePaMMKI, HO eCAM KepaMMKa IIOPUCTasl, €CTh BEePOITHOCTD,
9TO OcakaeHne OyaeT TakKe HaXOAUTCA U MeXAYy CAOSIMU KepaMUKH, TAe eTo yjale-
HIIe MOXXeT OBITh 3aTPYAHEHO NAN Jake HeBO3MOXKHO.

Kpncraaansarusa xapOboHaToB, CyabdaTOB U CUAMKATOB IPOVMCXOAUT TOpasjo
Me/eHHee, 4eM KpUCTaaAn3arius 601ee pacTBOPMMBIX COA U BPsA A BLI3OBET pacriaj,
TKaH!U IIpeaMeTa.

Obpasosatiue naeceu

ITpu BBICOKOTI BAAXKHOCTY MOTYT BO3HMKHYTD IIPOO.AEMB, CBA3aHHbIE C OOpa3oBaHIeM
IAeceHM Ha HerJa3ypOBaHHBIX M3aeausx. Ilomajalomme Bo BHYTPh CIIOPHI I1A€CeHN
OOBIYHO IIPUCYTCTBYIOT B arMocdepe, a TaM, IAe CyIIeCTBYIOT AI00ble OpraHiJyecKe
octaTKu (B TOM 41icAe OllpeseAeHHbIe CMOABI, TaKue KaK DMYAbCHUI IIOAMBIHIAOBOTO
arjerara), OHU HaUMHAIOT pacTH, KOIja BAa>KHOCTD AOCTUTAET OIIpejeAeHHOTO YPOBHI.

Korcepsayuoniiotii mamepuar

HEO6AyMaHHOS VICITIOABb30BaHNIE MaTePral0B IIPpY KOHCEPpBaI MOXKET OBITH HpI/I‘lI/IHOIZ
VBAVIITHUX IS TEH Ha KepaMM4eCKNX IIpeAMeTax. HEKOTOPBIMI/I IIpruMepaMM SIBASIOTCS:
e K€M Ppa3ma3saH 110 obeum CTOpOHaM CoeANMHEHN:],
e K/JeViKasl AeHTa O6ECLIBQ‘U/IBaeT KepaMIKy,

 Hepas3yMHBIN MeTO/ IMMPPOBAHUU MOXKET TaK>Ke OBITh IMPIIMHOIN IIATeH.
Xnmmaeckoe paspyunieHne

Kepamuueckne usaeans, oOXmuraemule IIpY BEICOKOI TeMIlepaType, OOBIYHO MMEeIOT
XOPOIIYIO CTOMKOCTDL ITPOTUB XMMIIeCKOro Bo3AeiicTsus. CyIiecTBeHHas XuMrdecKast
paspymieHus MpoUCXOAUT, Kak MPaBUAO, TOALKO B TeX U3AeAUAX, KOTOphle ObLAU
IOABEP>KEHbl DKCTPEMAa/AbHBIM YCAOBUSAM, TaKUM Kak, HallpuMep: 3aXOpOHeHUe BO
BAAXKHOI cpeae, BO3AENICTBIsI, CBSI3aHHbIE C CUABHBIMM KUCAOTaMU UAU IIeA0YaMI;
IOpa’keHne OTHEeM.

Boda

Kepamnka ¢ Huskum obxurom (Hanpumep: 600°C) cTraHeT yBAAKHSTCS, eCan
IorajaeT BO BAaXKHYIO cpeay. CaeaoBaTeAbHO, ITpeMeTHI TAKOTO pOAa MOTYT PacTBO-
pAThCs AN AePOPMUPOBATLC BO BAAXKHBIX YCAOBUAX 3aXOpoHeHMs. boaee BhIcOKO
00O0>K>KeHHble TOHYapHEBIe U34eAus MOTYT cogep>KaTh MUHepaAbHbIe JaCTUITBI KaK
HaITOAHUTEAN, HEKOTOPbIe U3 KOTOPBLIX MOTYT OBIThH pacCTBOPUMEI B BOeE.

W ruric u XKaAbIIUT MOTYT PacTBOPSATLCSI B BOAE €CAU KepaMIKa HaJ0ATrO OCTaeTCsI
BO BAaXKHOI1 cpeJe.



Kucaommoe paspyuterue

Ecau rpyHTOBEIE BOABI, BCTYHAIOI/e B KOHTAKT C 3aXOPOHEHHON KepaMIKOIA,
cojep KarT KIMCAOTEI, AI00bIe 113 M3BeCTKOBBIX HallOAHNUTe el IIpejmeTa OyAyT oaBep-
>KeHBI OCTaBUB IIpeJAMeT B IIOPUCTOM BHeITHeM Buge. Hekoropsie raasypm 0yayT
ITOBPEXAAThCs, aHAAOTMYHO CTeKAy B KMCAOTHBIX yCAoBMAX. Hexoropnle mpuemsr
KOHCepBaI[uM, TaKie KaK yJaleHue ISTeH jKede3a MAM KaAbINTa BBIIIOAHIOIIIeCs
C UCTI0AB30BaHNMEM CHABHBIX KMCAOT, MOTYT Pa3pyIIUTh U3BECTKOBBIE HATIOAHUTEAN
U3AeAVI TAaKUM >Ke 00pa3oM.

I]erouroe paspyuieriue

SaXOpOHeHI/Ie B MI€A0YHBIX YCAOBIIIX, CKOpee BCEro, IOBAVISIET Ha I1a3ypb KepaMVIKH,
a He Ha caM TeJa IpegMera.

3. ITIPOLUEAYPBI KOHCEPBALIMIM 1 PECTABPALI N

Wccaeaosanme

ITpe>xAe ueM HauaTh BOCCTAaHOBAEHIIE, PECTaBPaTOP JOAXKEH JCCAeA0BATh IIPeAMeET,
9TOOBI IIOHSTh MacIITaObl ¥ IPUIMHBI pa3pyIIeHIs, a TaKKe OIpeAeANTh XapaKrep
KepaMIJecKoro naaeans u raasypu. Takas napopmanyst 6yJeT Urpath BasKHYIO pOab
B IIPUHATIAN PeIleHNs, HeOOXOAMMOCTY KOHCepBaIiul IIpeAMeTa I B BEIOOpe Hanboaee
ITOAXOASAIIETO 4451 TOTO MeTOoAa.

Pannsist craayst 21006011 KOHCepBaLMIOHHOM pabOTHI B IIPUHLINIIE BKAIOYAET B ceOs
o0caes0BaHNe IIpesMeTa HEBOOPY>KEHHBIM I'1a30M. KpoMe OLIeHKI COCTOSIHMS IIpe-
MeTa, CTelleH! M IIPUYMH pa3pyIIeHIs NAN IIPeAbIAYIIeli pecTaBparii, A0AXKHbBI ObITh
TaKKe CAeJaHbl HEKOTOpble HAaOAIOAEHIUs O IIBeTe, TEKCTYpe, IIAOTHOCTHU, TBEPAOCTU
1 TOPUCTOCTI. DTU KauecTBa CBSI3AHBI C XapaKTePOM MaTepuasa, UCIOAB3YEMOIO B
mpeaMeTe U IAa3ypu, TeMIlepaTypoil 00>Kura, 1 criocoba M3roropaeHus. Bee stu
XapaKTePUCTUKN OyAyT B3aIMOAEICTBOBATh, U UMETh OIIpejeAeHHbIe IT0CAeACTBIL
AZsI BOCCTAHOBAEHILS [IpeAMeTa.

AaapHenmmii BU3yaabHbIII OCMOTP MOXHO IMPOAOAXKUTL C PYYHON AMH30M U
O6UHOKY AspHBIM MUKpockorioM (Purc. 11a). OcTprIit MHCTPYMEHT, TaKoi KaK UTAa AU
CKaAbIleAb MOXKeT OBITh OCTOPOKHO MCIIOAB30BaH B 114X 30HAUPOBAHNS TTOBEPXHO-
CTell U Teaa deperika AAs OIpejeAeHNs ero CBOICTB U Paclio3HaBaHNsl HAaTIOAHUTeAS
JCII0AB3YEMOTO B TecTe (HarpuMmep, KaAbLIAT, KBAapIy I T.4.).

BcaeacTBe BRIBOAOB 113 TaKVX HaDAIOAeHMI1, OyAeT BRIOMPAThCSI METOJ, KOHCepBaLUIL.

5. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 40-44.
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11 a: WccnepoBaHue nod MUKpocKonom; b-c: 3anonHeHue KapTbl 06paboTKu ajc
(doTo: 3. OtreHBensTep, MAFtur). b




Pecmaspayuonnotii nacnopms®

ITpu mpoBeseHMI A10OBIX KOHCEPBAIVIOHHBIX paboT, HEOOXOANMO CAeAaTh IT0APoDd-
HBIV I TOYHBI YIeT BceX MpoIielyp IpojeaaHHEIX ¢ mpeameroM (Purc. 11b). YueTHrre
KapTOYKM ITO KOHCePBAIIIOHHBIM paboTaM AO0AKHBI BKAIOYATh B CeOs TPM OCHOBHBIX
pasaea. Bo-iepBBIX, 4015KeH OBITH Pa3ae IOCBSIIEHHbI OTIcaTe ABHOI MHPOPpMaIT,
oTHOcsMerica K TpeaMeTy (Puic. 11c). Bo-BTOpPEIX, YacTh KapTOYKM J0AXKHA BKAIOYATh
B ce0s MeCTO A4 MHPOPMAaIUH O COCTOSHNUM IIpejMeTa A0 Hadala BOCCTaHOBAEHUS.
[Tocaeanmit pazaea A0AKeH OBITh TIpeAHa3HadeH A AeTaAV3alliy STaIloB IIPOIeAyp,
B KOTOPOM OTMEYalOTCsI VICITOAb3yeMbIe ITPOIIeCChl M MaTepraabl, B TOM YUCAe TTOAHOe
JupmenHoe HarMeHOBaHIe I KAACC, VICITOAb3yeMbIe pacTBOPUTEAN U X KOHIJeHTpa-
. VB 3aKA109€HNY, MOXKeT OBITh HeOOXOAMMO OTMETUTD YCAOBIUS OCOOEHHO aKTy-
aAbHBIE A4S IIPOCMOTpa U XpaHeHus peamerta. KapToduka Takke 40°KHa BKAIOYaTh
pucynku u ¢poTorpadun mpejmeTa A0 U II0CAe pecTaBpariyim.

QOuncrTka

Omuucmka om 3eMAU U NHIAU

Ouncrka OT HpI/I/lI/IHLE[eI;I TIOYBHI SIBASIETCSI TEMOI B OCHOBHOM KacalOIelics 9EPEIIKOB,
TI0AYY€HHBIX 13 PaCKOIIOK. K CO>Kaa€HM1IO, MHOTO apXeO0A0IM4eCcKOon KepaMIKN CKAenBa-
eTcsl He OTYUIIIeHHON U A0AYKHA OBITh BOCCTAHOB/JEHA 3aHOBO. Pa361/1pa;1 CKJA€eHHY1o,
HO I'psA3HYIO KEPpaMIKY, KOHCEPBATOP AOAXKEH THIATEAbHO OYMICTUTD YE€PEIIKY, 0COOEHHO
CAO0MaHHbI€ Kpasl.

Yepenky 13 pacKOIOK ITOKPHITH CA0eM IIOYBbI, KOTOPas CKpLIBaeT KepaMiuecKye
TECTO, OPHAMEHT U COCTOsIHIIE UX KOHcepBauu (Haamdme coAeil, ycaaka, CKOABL,
paspaisbl). Ouncrka abCOAIOTHO HEOOXOAMMA U A0AXKHA OBITh CA€AaHa, )KeAaTeAbHO A0
TOTO, KaK II0YBa HauHeT 3aTBepAeBaTh I coKparaThes. [Toka rmousa Bee ellle BAaKHas,
OHa pacTBOPSIETCs B BOJe AeTJe.

TeM He MeHee, Ba>KHO pazAnMdaTh HaJeXKHYIO, XOPOIIIO 000X KeHHYIO, I1a3ypOBaH-
HYIO KepaMIKY, B KOTOPOI1 OOBIYHO OTCYTCTBYIOT IPOOAEMBI U PBIXAble KepaMUKU C
HEIIPOYHOI KPacKOil, MAM I1A0XO0 I1a3yPOBaHHOI IOBEPXHOCTBIO U HEOOOXK KEHHOI
TAVHOIA.

Hepe4 JICI0AB30BaHIEM AIOOBIX BOAHBIX O4YMICTOK AO0AKEH OBITH BCerjda IrmponsseseH
TeCT Ha Yeperiky, YTOOBI y6eAI/ITBC}I, 4TO HU IIOIrpy>kKeHle B BOAY, HU ITPOIeCC CyIIKNM

He IIPUYMHAT Bpeja U34eAnIO.

Baxno, He yaaaaTh HUKaKye OCTaTKM IUIINM, TOCKOABKY OHU SABASIOTCSA BasKHOIM
apXxe0.10rnIecKoi MHPOpMarIiers.

6. Tlpuaoxennue 1.
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[romnas, Xopouio 000KKeHHAs. Kepamuxa

/lerkasl 4MCTKa BOAOI, KaK IIpaBIAO, AYJIINil ClIOCOO OYMCTKM AAs1 KepaMUKM 0e3
OKpacku. Yeperku MOKHO IOIPYKaTh B BOAY U I'PsI3b MOXKHO YAAAUTh C IIOMOLILIO
MSTKOM IIeTKM 0e3 CAMIIIKOM DSHePIMYHOTO COCKa0AMBaHM, IIOCKOALKY ITIOBEPXHOCTI
U Kpast MOTYT OBITH A€TKO WCTepPTHI, JeAas CAOXKHBIM ITOCAeAYIOIIVe COeAVHEeHNs.
Boga 4045kHa MeHATBCS 4acTo, IIOTOMY YTO IpsI3Hasl BoJa cama I10 cebe MOKeT OBITh
abpasuBHOIL. Yeperkyt MOTYT OBITH TTOTPY>KeHHI B TETLAYIO BOAY C A00aBKaMU HECKOABKIIX
KalleAb HeMOHOTeHHBIX MOIOIINX cpeAcTs. Kepamnueckue npegMeTsl He 40AXKHBI
IOTPY>KaThCsl B TOPSAYYIO BOAY, TaK KaK pasAUuMs B TEILAOBOM pacCIIMpeHu! Teaa,
rAasypy M yKpalleHMil MOTYT IIpUBeCTU K IIOBpeXJeHuaAM. Ecam rp:asp sBaseTcs
YCTOVMIBOI, €e MOKHO OCTaBUTD B BOJ€ B TeUeHIe HeCKOABKIX MUHYT A0 YUCTKI, YTOOBI
YAYYIINTh IIPOHMKHOBeHME BoAbl. IIpeaMeTsl A40AKHBI OBITh BHIMBITBHI IIOOAMHOUKE,
He Oo/ee 4eM OAMH IIpeAMeT B pakoByHe. I[Tocae MBITBA ITpeAMeTH AOAXKHBI OBITh
TIIaTeABHO IIPOII0AO0CKaHBI B IIPECHON BOJg, a 3aTeM IIOMeIlleHbl Ha II0AHOC C OyMasK-
HBIMU T1I0A0TeHITaMu. PeH MosKeT OBITh UCITOAB30BaH AAS YCKOPEHI IIpoIiecca CyIIIKIL.

Kpowauascs, xpynxas, naoxo 000XxxeHnas Kkepamuxa

Husko oboxxskeHHast KepaMIIKa, HEOOO>K>KeHHas! I'A1MHa, I1A0XO r4asypoOBaHHas
IIOBEPXHOCTDH, KEpaMIKU C HEHpO‘IHOIZ KpaCKOﬁI " HEODOXK>KEHHBIM OpHaMEHTOM He
AOAKHBI OUYNINATBHC C UCIIOAb30BaHIEM BOAHBIX ME€TOAOB, HO MOTYT OBITH O4YMIIEeHBI C
JICIIOAb30BaHMEM MEXaHUYIECKMX MEeTOA0B 11 aabTe€PHATUBHbBIX paCTBOpI/ITe/leVI. Ecan
II04YBa emie BAa’kHasl, MOJKHO MCITIOAb30BaTh MATKYIO IETKY VAN ITaA04YKM ¢ TaMIIOHaMMU.

Ecau nousa cyxast, 40A>KHa ObITb BBIOpaHa OYMCTKA MAM CMECHIO BOAA / CIIIPTOM.
Bara obopaumBsaeTcst BOKpYT KOHIA 11aA04YKM, CMadMBaeTCsl B BOAE MAU CIIUPTeE, a 3aTeM
IIPOKaThIBAETCs 110 ITOBEPXHOCTU IpeaMeTa. Vcnoab3oBanue IpoKaTKy IIpeAnodTH-
TeAbHee, 4YeM BBITUPaHIe, IIPU STOM TaMIIOHBI XPaHATCS BAaKHBIMU, @ HE MOKPBIMU,
9TOORI TPsI3b ITOAHMMAaAACh C ITOBEPXHOCTH, a He 3aTaAKMBaAach B AI100yT0 HEPOBHOCTD,
TPeIIVHbI AV CAOMBL TaMITOHbI A40KHBI MEHSITHCSI O4€Hb 4acTO U ITPOLIECC ITOBTOPSThCSL.

Oumncrka KepaMMYeCKuX U3AeANI C HeIIPOYHON KPacKOl MAM IMUTMEeHTHBIMMU
IIATHAMU AOAKHA OCYIIECTBAATHCA 104 MUKPOCKOIIOM. MoXKeT OBITh HEODXOANMO
YKpeIiaeHue Kpacky BO BpeMsl O4MCTKI.

ITviro

HeKOTOpI)Ie n3jeanst B My3esX MAN CKJAadaX MOTIyT OBITh OYEHb ITHLABHBIMIL.
HOCKOAbe IIbIADL SBASIETCA HpI/IBAeKaTeAbHOIZ cpe40171 A5l HACEKOMBIX, >KelaTeAbHO
OounInaTh N3AEAN PeryAspHoO. Ecau mip1an He SKIUIpHas, y6op1<a MOXKET ITPOBOAUTHC
C UICII0AB30BaHMEM IIeTKI, AV MSTKOV TKaHbBIO. Bo,aa Tak>Ke MOKeT OBITh MCII0AB30-
BaHa, ecal KepaMIKa BOAOHeITpOHNMIIaeMa. Vcrioan3oBanue YTaHOAa, KOTOprI?I TaK>Ke

OAXOAUT AASI XPYIIKUX YePEIIKOB, CAeAyeT pacCMaTpUBaTh B IIEPBYIO O4epeab.



Yoarenue workpeyuir nepacmeopumuvix Coaerr’

Konkpennm MoryT ObITh yAadeHbl AMO0 MeXaHMIecKM, AMOO0 XMMUIECKN An0O
obommu criocodamm. MexaHudeckas O4MCTKa MOXKeT IIPOU3BOAUTLCS ITyTeM CheMKIA,
cpe3aHus MAM CTUPaHUs MHKPYCTalMM MHCTPYMEHTaMM, TaKMMU Kak, KaK WIABI,
OCTPBIMU CKaAbIIeASMHU, CTOMaTOAOTMYeCKUMIY OypaMu.

CymiecTByeT OmacHOCTh IIPUYMHEHNS yIepOa MpeiAMeTy MCIIOAL30BaHMeM Bcex
DTUX METOAOB B BUAe ITapalyH, TPeINH AU ITOAOMKM ITpejMeTa, eCAY IPUMeHsIeTCs
CAUITIKOM 0O0ABIIIOe JaBAeHIe B HeCOOTBEeTCTBYIONeM HallpaBAeHUN. DTOT BUJ OYMCTKIU
AOAYKeH ITPOBOAUTLCA M0/, MUKPOCKOIIOM. Kpome Toro, MOKHO yKpemnaaTh KepaMuKy
A0 Hagala MeXaHI4ecKOM OUMCTKI.

Konkpenmm MOTryT OBITh CMATYEHBI MAM YAAaAeHLI XMMWYECKMMM BelrjecTBaMu
(Prc. 12). Konkpernm u3 KapOoHaTa KaabLVisI AN CyAbgaTa KaabIVisl MOXKHO YAAAUTD C
ITOMOIIIBIO KMCAOTHL. K1cA0THAs OUMCTKa SABASETCS OYeHb JKeCTKOM 00paboTKOI Aake
AAsI CaMO1 KPeIIKOli KepaMIK!, TIO9TOMY OHa J0AKHa OBITh MCII0Ab30BaHa TOABKO B
caydae KpariHeit HeooxogumocTtu. Hanbo.ee yacTo MCroabp3yeMbIMu KMCAOTaMU A4S
DTOM 1IeAM ABASIOTCS COAsSHAs KMCAOTa, a30THAs KIICAOTa U YKCyCHas KUCAOTa.

KucaoTsr MoryT OBITH KpaliHe OIacHbl, KOT4a MMM 3aHMMAIOTCS HEOTIBITHLIE AI0AN
U He JOA>KHBI CIIOAB30BaThCsI HeOpesKHO.?

Uepenky ¢ paCIIMCHBIMY YKPAITIEHIAMY MAV KPOITIAITeiicst ITOBePXHOCTEIO, TIpeMe-
TBI, CA€AaHHBbIe 113 HeOOOXK>KEeHHOII TAVHBI, TOHIapHbIe U3AeAVsI C HeCTOIIKON KpacKoil
AV BOCCTaHOBJEHHAas KepaMMKa He JOAXHBI TOABepraThcsl OYMCTKe KMCAOTOI.
CymiecTsyeT OacHOCTL TPUMMEHEHNs KICAOT K KepaMMKe coAepKallieil coe ANHeHs
KaAbITus, TaKMe Kak MeA MAM MOAOTas pakyIka. /1i06as KepaMuKa ¢ M3BeCTKOBRIMI
AobaBkamu OyJeT pe3ko ocaabaeHa UM MOXKeT pacHacThbCsl, IIOTOMY UTO KMCAOTEI
pasbesaroT U pacTBOPSIOT TN npuMecu. Kepammueckne usaeans mepes, O4uCTKOM
BCeTJa AO/AKHBI OBITh TECTMPOBAHBI HTO MOXKET OBITh CAeAaHO ITyTeM MCTI0Ab30BaHIT
Karau pa30aBAeHHON KMCAOTH Ha He3HauuTeAbHOM (parmente yeperika (Purc. 13a).
Ecan naba1oaeTcst BCrieHMBaHMe, 3HAINUT, ITPUCYTCTBYeT TUIT M3BeCTKOBLIX ITPUMeCeit.

Kncaora Taxcke He 4045KHa TPUMEHATLCS Ha TAa3ypOBaHHOI KepaMIUKe, [IOTOMY UTO
OHa JacTO COAEP KUT OKCUABI XKele3a, KOTOPhIe pacTBOPSAIOTCA B raasdypu. Kucaornyio
BaHHY HeOOXOAMMO pasBecTy, He mpessimast 5 %. ITocae Tecruposanms pparmenTa u
yOeAMBIIINICE, YTO KMCAOTa He BpeAUT MaTepraaly, Yeperku JO0AXKHBI OBITh BEIMOYEHBI
B BOJe B TeueHIe MUHUMYM oAHoro daca (Pmc. 13b), 4TOOBI TOAHOCTHIO CMOUYNTD
Matepuaa. Jas odecriedeHns paBHOMEPHOTO CMauyMBaHMs HEOOXOAMMO YacTo MOCTY-
KMBaTh MAU BCTPSAXMBATL €MKOCTD, YTOOBI BBIIYCTUTH Iy3LIPLKU BO3AyXa, IPUCTaB-
e K kepamuke. CMaunBaHme rpejoTBpalaeT MPOHUMKHOBeHe KIMCAOTHI TAyOOKO B
MaTepnaa KepaMIKH.

Koraa rongapmsie u3aeAns OAHOCTBIO YBAAYKHEHb], OHI JOAXKHBI OBITH TIOTPY>KeHEI
B pa30aBAeHHBIN PacTBOP COASHON MAU a30THOM K1caoTsl (Puc. 14a) a0 Toro, kax
KOHKPEIVS VAW PaCTBOPUTHCS MAM OCAaOUTLCA HACTOABKO, YTO OHA MOXKeT OBITh

7. Catherine Sease, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 95-96.
8. Ilpuaoxenne 2.
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12 a: KepamuKa NOKpbITas HEPACTBOPUMbBIMM CONAMM; b: KepamuKa nocae yaaneHua
HepacTBopuMmblix coneit (ToHyp ene) (doTo: 3. OTTeHBensTep, MAFtur).




13 a: TecTwpoBaHWe dparmeHTa yepenka; b: yepenku LONKHbI
6bITb BbIMO4YeHbl B Boge (¢doto: 3. OtreHsenbTep, MAFtur).




yAaleHa MeXaHJeckM criocoooM. IToka kepamuka HaXOAMTCs B KIICAOTE, OHa JOAKHa
JacTo IIposepsAThesl. Ecan nosBAsioTes Kakme-Anbo NpU3HaKU YXyAIIIeHNs], OHa 40AKHa
OBITh HeMeJ4eHHO yJaJleHa M TIaTeAbHO IpoMbITa B Boge. Kepamuka He 404KHa
ocTaBaTbCsl B KMCAOTe A0AbIIIe, 4eM 5TO aDCOAIOTHO HeOOXOAUMO AAd yAaAeHNs KOH-
Kpenuu. B ob111eM, OT ILATH A0 A€CATY MUHYT BIIOAHE A0CTaTOYHO. /lyullie orpy>kartb
KepaMIKY HeCKOABKO pa3 Ha KOPOTKIIe IIPOMESKYTKI BpeMeHH B IIpoIiecce MeXaHJeCcKoro
yAaAeHuUs TpsA3U U MHKPYCTallu, YeM Jep>KaTh ee IOTPY>KeHHON Ha AAUTeAbHBIN
nepuod. Kncaorsr Taxke MOTyT ObITh HaHeCeHbI Ma3KaMy BaThl LAY IIPUMEHUTEeAbHO
K KOHKpeIuAM KaIlas 3a Kariaeii. [Tocaeannii criocob npegrnoutureabHee, Tak Kak
sABAsieTcs 0oAee yIpaBAsieMbIM U, IIPU HeOOXOAUMOCTY, MOKeT ObITh MCII0Ab30BaH B
cAyyae KepaMMUecKUX M3JeANil C M3BeCTKOBBIMU HaIlOAHUTeAsIMU. B TakoMm cayuae
IpeAMeT IIPOMBIBAIOT B IIPOTOYHO BOAE I10CAe IIPUMEHEeHMs KasK A0 KaIlay KICAOTHI.

ITocae 06pabOTKM CMATIEHHBIE KOHKPEIINN YAAAAIOTCA CKaAbIleAeM, U IIpejMeT
AOAXeH OBITh IOAHOCTBIO BhIAep>KaH B HECKOALKUX CMeHaX BOAbI, KeAaTeAbHO
AVICTUAAWPOBAHHON, ITOKa He O6yJAeT gocTurHyTO HelitpaasHol pH (Puc. 14b). DTo
I10A0CKaHIe TakKKe yAalsieT pacTBOpeHHbIe COAM, 00pa3oBaBIIIMecs IIpY pacTBOpeHne
HepacTBOPEHHBIX coaeil B KucaoTe. TijaTeabHast IIPOMBIBKA ABASETCs UPe3BbhlUuaiiHO
Ba’KHOII, T.K. paCTBOPeHHbIe COAM, OCTAIOIINeCs B Tede KepaMIKM, IIOTeHIIaAbHO
ropaszo 0oee OITacHbI, YeM HepaCTBOPUMbIe KOHKPEI[UIL.

14 a: HepacTBOPMMbIE CO/IM PACTBOPAIOTCS;
b: aHanu3 pH ncnonb3oBaHHoOM BoAbI ANA
npombisaHus (poto: 3. OTreHBensTep, MAFtur).



Yoarenue pacmeopumorx coreii (obeccorusariie)

PacTtBopuMbIe cOAM, BCTpeYaloIIyecs B 3arps3HeHHBIX ITpeMeTax, OOBIYHO BKAIO-
YaloT XAOPUABL, HUTPAThI ¥ PocdaTsl. DTN COAM IPU BHICBIXaHUU KPUCTAAAUZYIOTCA
B ITOpaxX KepaMIJecKkoro KOpITyca MAH 1104 raa3ypsio. Kpucraaausamms sceraa Oyaer
BBI3BIBATh HEKOTOPYIO CTeIleHb MOBPEKAEHNs, OT OTCAAaUBaHUS A0 IIOAHOTO paspy-
menns Kopiyca. CaeayeT HOAUePKHYTh, UTO MEHHO PeKpUCTaAAU3alisl BbI3bIBaeT
MOBpe’KAeHNe, a He HaAu4ue COAM B pacTBOpe, U 110 DTOM ITpUIMHe HallAeHHas BAasKHO
KepaMUKa Bcerja J0/AKHa OBITh ITpoBepeHa repeJ, CyIIKoil Ha KOHTaMIHAITNIO COAeIt.
Ecan xepaMmKka cyxas 1 KOHTaMIHMPOBaHHA COASMM, CYIIeCTBYeT BO3MOXKHOCTD, YTO
KPUCTaAAbl COAM YACP>KUBAIOT TECTO IIpegMeTa OT paciaga. B sTom caydae go0axH0
OBITh IIPOBEAEHO YKpelldeHue npejMmeTa 40 yAalAeHUs COAelt.

YaaaeHnue coaeit MBHYTpU TKaHU IIpeaMeTa, KaK IIPaBuAo, ITPOU3BOAUTCS ITyTeM
2nd ysun B IPOMBIBOUHYIO BOAY. ECTh HECKOABKO MeTOA0B, OCHOBHBIMM 113 KOTOPBIX
SABASIOTCA: ITIPOMBIBaHIE B CTOSTIEN BOAE, alUTallMIOHHO-AVCIIePCYOHHEIN, 1 U3BAedeHIe.
Vcnoan3yemsiii MeToa 6yAeT 3aBMCETD OT TUIIa KePaMITIECKOTO M3AEAVIS I €TO COCTOSHIIA.

ITpomvisariue 6 cmosueti 600e

DTOT MeTOA rojeH TOABKO ecAl IpeiMeT HaXOAUTCS B XOPOIIeM COCTOSHUMA.
ITockoabrKy MeTog IpejliolaraeT AANTeABHBIN 11€PYO/ 3aMadlBaHNs B BOJe, OH He
IIOAXOAUT AAsl HEOOOXKKEHHBIX, 1AM CA1a00 0DOXKEHHBIX ITpegMmeros. HopmaabHas
BOJOITPOBO/HAs BOJa MOXKET OBITh MCIIOAB30BaHa, €CAM OHa He CUABHO 3arps3HeHa.
OJHako AydIlle MCII0AB30BaTh Ae-MOHU3NPOBAHHYIO UAV AVCTUAAMPOBAHHYIO BOAY
AAs OKOHYATeABHOTIO T10A0CKaHIL.

[TpeameT IIOMeIIIA€TCS B UMCTYIO €MKOCTH, II0CAe Yero MeAAeHHO 400aBAsSIOT BO4y,
OCTaBAsIA BpeMsl AAsl BO3AyXa, HAXOASIIIEroCsl B TeCTe, BHIXOAUTD I1aBHO. Ecau Boja
3aAMBaEeTCs CAUIIKOM OBICTPO, MOYKeT OBITh HaHeceH yIriepd AaBAeHneM CTPeMUTeABHO
BBIXOAAITIETO BO3AyXa. 3aTeM ITpeJMeT OCTaBAAIOT HaMOKaTh, YTOOBI pacTBOpeHHEIe
coan Hadaau AudpPys3nio n3 Tela KepaMUKU B OKPY>KaIOMIyIo BoAy. Boaa AoaxHa
MEHSATEBCST PETyAsSPHO KaKAbl AeHb. CojeprKaHye COAM PeryAspHO IIPOBEPseTCs, ITOKa
OHO He AOCTUTHET IIPIEeMAEMOTO YPOBH:L. VICII0Ab30BaHIe ITOBBIIIIEHHBIX TeMIIepaTyp
rToBrIIIaeT dPPeKTUBHOCTE yAadeHn: coaell. Hegocratkom sTOTO MeToja sBAsSETCS
TO, YTO COAM PacCeMBAIOTCS Yepe3 BOAY OTHOCUTEABHO MeA1€HHO.

ITpomvisariue 6 npomourot: 60de

ITpu »TOM MeTOAe UCII0AB3YeTCs BOAQ, IPOTeKaloIas yepe3 PaKOBUHY UAU BaHHY
1, CAe40BaTeAbHO, IIpeAMeT IIOCTOSHHO IIPOMBIBAETCSl YMCTOM BOAOI. DTOT MeTO4,
He TIOAXOAUT AAsl TIpeAMETOB CO 3HaUMTeABHON CTeIeHbIO paspyIlIeHUs U CBA3aH C
pacToYNTEeALHBIM PacxoA0M BOADI.

IToaockarue-Oucnepcus

HpI/I YTOM MeTOJe MCIIOAB3YyeTCs allriapar, KOTOprI7I II1aBHO KOAe0aeT IIPOMBI-
BOYHYIO BOJY, He JaBasl BO3MOJKHOCTU CKaIlAVIBaHVIS coaell B BOAe Opr)KaIOH.IEfI
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IIpeAMeT, 9TO 00JAerdaeT U3BAedeHNe colell. DTOT MeTOJ MOKeT OBITh MCII0Ab30BaH
TOABKO A4Sl KPEIIKOI KepaMUKIL.

Ecan kepamuKa cepbe3HO ITOBpeXKAeHa, TO MOKHO CHavala yKperuThb IpegMeT, a
3aTeM MCII0Ab30BaTh OAVH 13 METOAOB 3aMadMBaHILs, OIVICAHHbIE BhIIle. B caydae HI3KO
O0DOXKEHHOI KepaMUKM, HEODOXK)KEHHON TAUHBI MAU KePaMUKIU C HEeyCTOIIMBOI
KpacKoil, KPUCTAAAbl COAY HA IIOBEPXHOCTU AOAKHBI OBITH yAaAeHBI IETKOM, U
IIpeAMeThI AOAKHBI XPaHUTHCS B CTADMABHBIX YCAOBIX BAASKHOCTI.

Cbopka

[Ipobnast cOopka A0AXHa OBITL CAelaHa, A0 OKOHYATEeABHOTO CK/JeWBaHUA
¢parmenTos, Ge3 Kaesl, UCITOAB3YSI KACVKYIO AEHTY, pa3MeIleHHYIO TIepIIeHANKYASPHO
AvHUAM pasaoma (Puc. 15).

Cbopka A404KHa OBITH CAelaHa, KeJaTeAbHO HadlHas C OCHOBaHUA MAK 060Ja 1
BBICTpaMBaThCS B BepX. Ueperku 40AKHBI OBITH C CaMOTO Hada/la IIPaBIABHO Pa3MeIIeHb.
Mazeiiiee cMelrieHue B Hadae BEI3BIBAeT 3HAUMTEAbHOE U3MEeHeHIe B KOHITe COOPKIU.
ITpaBuabHOE PaCITOA0XKEHNEe YePeITKOB MOXKHO ITPOBEPUTS, ITepeABuras KOHINMK HOTTS
10/, TIPAMBIM YTAOM HasaJ U BIlepeJ depes coeavHeHue. Horors Oyaer menasrncs,
ecau OAVH Kpall HepaBHOMepPeH IT0 OTHOIIEHMIO K 4PYTOMY.

15 C6opKa C Knelkoi neHTol. Monocbl AOMKHbI ObITb PACNONOKEHbI NEepPneHAUKYNAPHO
NNHUAM pasnoma (doTo: 3. OTTeHBeNbTEP).

IToaocku KAeITKOI A€HTHI JOAXKHBI OLITH OTpe3aHbl A0 COOTBETCTBYIOIIIETO pa3Mepa.
Onu 2045KHBI OBITH PACIIOAOXKEHBI C MHTEPBaAOM BAOADL 3aJHEro U IepesHero Kpas
paszaoma, IPOTUBOIIOAOXKHO APYT ApyTy. OHM He 4OAXKHBI OBITh TAKUMU AAVHHBIMH,
9TOOBI MepecekaTh Doaee 0AHOTO pa3aoMa U He A0AXKHEI IIepeceKaThCsl APYT C APYIoM,
®TO 0DAerdaeT MOIpaBKy U BhlpasHMBaHus. Kaerikas aeHTa He 404KHa OCTaBaThCs Ha
KepaMI4ecKOli IOBePXHOCTH B TedeHle AAUTeALHOTO ITepuoja BpeMeH!, IOTOMY YTO
TaKye MATHA Ha TKaHU KepaMUKM CTaHOBSITCS CO BpeMeHeM HepaCTBOPUMBIMI.

DTOT ITpoliecc PeKOHCTPYKIINN C KARHKOI A€HTOM SBASETCs YPe3BBIYaliHO BaXKHBIM I
AOZKeH OBITh ITPaBUABHO BHIITOAHeH. OH II03BOAsET BU3YaAN3/MPOBaTh PACIIOAOKEHIIe
Pa3AMYHBIX YEPEeITKOB I YCTaHOBUTH MOPSIAOK VX ITPUCOeAVHEHIS, YTOOBI yOe AMThCs,
9TO HU OAVH Yepertok He OyaeT 3a010kuposaH. OH TakKe JAaeT IIpeAcTaBAeHNe O TOM,



KaKoe KauyeCTBO BRIpaBHUBAHIUA MOXKET OBITh AOCTUTHYTO. TOUHasT peKOHCTPYKIIVLS
MO>KeT OBITh AOCTUTHYTa, TOABKO €CAU CAOMaHHEBIe Kpas MOAHOCTHIO OUMITIEeHEI OT
IIOYBBI AV COAEBOVI KOHKPEIA.

Ckaevika

0 CKAeTIKY CAOMaHHBIe Kpast AOAXKHbI OBITh IIOKPBITH TOHKIM CAO€M aKpPIAOBOII
cmoast (Paraloid B 72® B 20% B/0 B aumeTone’), 0cOOEHHO Ha IOPUCTHIX KepaMIIKaX,
9TOOBI M30€KaTh IAyOOKOTO IIPOHMKHOBEHILS MICIIOAB3YeMOTO KAesl B KepaMIJecKIii Teae.

Hanboaee gacto mcrioap3yemble KAen B KOHCepBaLM 11 pecraBpannn'® apxeoao-
TMIeCKUX KepaMUK ABASIOTCS aKPIAOBBIE CMOABL DTU KAeV KOMMePUYeCcKI AOCTYITHBI
B BU/e KaIleab, KOTOpBIe PacTBOPSIOTCS B arteToHe. OHM 00paTIMBIL, MMEIOT XOPOIITYIO
AOATOBEYHOCTb, YCTOMUYUBBI K BBICOKOJI TeMIIEpaType, BAa>KHOCTH, CBeTY 1 O110a0T1de-
CKOII U IIPeAOXPaHSIOT OT OMOAOIMIECKIIX YTPO3.

AATe3uB, MCIIOAB3YEeMBIN A5 CKACWKM sBAgeTcsa pactsopoM Paraloid B 44 B 40%
B/0 B areToHe. DTOT KAel 0OCOOEHHO XOPOIIO ajallTUPOBaH K CTPaHaM, ¢ BBICOKMMU
TeMIlepaTypaMI BO3AyXa, Kak B TypKMeHHUCTaHe, IIOCKOABKY OH MMEET BBICOKYIO
Temmeparypy crekaosaunst (60°C). Temmeparypa crekaoBaHms (TeMIiepaTypa, BBIIIIE
KOTOPOI KAeT1 IipeBpartaercst B xnaxocts) Paraloid B 72 niske (40°C) u, caegoBaTeabHO,
DTOT K€l MeHee IMOAXOAAIINI B DTOM CAy4ae.

Kuzeit a015keH OBITH IIPVIMEHEH TOABKO K OAHOI IIOAO0BIHE Pa3A0Ma TOHKIM CAOeM,
4TOOBI M30e’KaTh IIepeKoca JacrTeli, a 3aTeM ABe IIOAOBUHKM cAsuraioTcs. [Ipu ya0B-
A€TBOPUTEABHOM JOCTVIKEHUN BBIPABHUBAHI, KyCKI II1OTHO CAABAMBAIOTCSI BMeECTe
(Pxc. 16a). IToaocKu KAETIKOM A€HTHI 3aTeM HaKAaABIBAIOTCS IIOIIepeK IIBa, YTOOBI
[I0AAEP>KMBATh YEPEIIKN B IPABMUABHOI ITO3UIINY IOKA BBICBIXAET KAETL.

UYepenki MOIyT ObITh IIOMEIIEHBI B IIOAAOH C TIECKOM, a IPaBUTAIIOHHasI craa Oyaet
CII0CODCTBOBATH YAEP KUBAHIIO Y€PEIIKOB Ha MeCTe, IT0Ka COeJUHEHIIe He BBICOXHET.

16 a: KycKM MAoTHO caBuratotes; b: MicnpaeneHue WBOB aLETOHOM; a | b | c
C: M36bITOK K/ien AoKeH bbiTb yaaneH (poTo: 3. OTTeHBenbTED).

9. [Tlpuaoxennue 3.
10. ITpuaosxenne 4.
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17 a: 6epeTca [OCTaTOMHO BOCKa, 4YTobbl 3anonHMTb npoben; b: cHumaetca
OTMNeyaToK C HeNoBpeXAeHHOM obnacTu; c-d: noaaep:KKa NOMELLAEeTC Ha MeCcTo
npobena, n Kpenutca neHTol (poto: 3. OTTeHBeNLTEP).




OmubKM MOTYT OBITH UCIIPAaBAEHHI ITyTeM BBeJeHUs B IIIOB PacTBOPUTEAS IIPU
oMoy mpuna (Puc. 16b). Ecan mios 3aTtsepaea, ero MO>XKHO, CMATIUTD ITPYIMEHIB
BaTy C alleTOHOM, ITOKPBIB X aAlOMUHUEBON (POABIOI, YTOOBI M3DEKaTh VCITapeHIIsT
pactsoputeas'. OctaTki KAesl Ha CAOMaHHBIX KpasX AOAXKHBI ObITh yAaaens! (Puc. 16¢).
VI30LITOK KA€s MOKHO YAaAUTD C TIOMOIILIO TaMIIOHA 13 BaTHI C alleTOHOM, HO TOABKO

TOTAa, KOIda CoeAMHEHI I IIOAHOCTBIO CyX1e.

3anoaHeH1e IpoOeaoB

3aMeHa yTpayeHHOIO MaTepuada OCyLIecTBASeTCs TUIICOM. /nucThl 3yOoBpadyeOHOTO
BOCKa MCIIOAB3YIOT B KauecTse II0AAeP>KKI 445 rurica. JocTaTouHOe KOAMIeCTBO BOCKa
AO/AKHO UCII0Ab30BaThCs 4451 0OOecIIedeHIs: II0AAePKKM, KOTopas OyAeT IlepeKphlBaTh
HETPOHYTHIe 0061acTy IO 00e CTOPOHHI OT ITOBPeXKAeHHOTO yyacTKa (Puc. 17a). Auctsr
CTOMAaTOAOTMYECKOTO BOCKA 3aTeM Pa3MAIrJaloT, OCTOPOSKHO UCIOAb3Ys TOPAYMIt
BO34yX 13 ¢eHa, a 3aTeM ITOMeIaloT Ha HEeTPOHYTYIO 001acTh KepaMMKH, KOTopas
COOTBETCTBYeT OTCYTCTByIOIIeir obaactu, B measax ee ¢popmuposanms (Puc. 17b).
3aTeM BOCKY 4aeTcsl BpeMs OXAaAUThCS B II0AO0KEHUM, a 3aTeM IIOMeIaloT Ha IIoBpe-
KAeHHHBIN ydacTok (Puc. 17 c-d). IToaaepkka mpukaeuBaeTcs B Hy>KHOE MeCTO C
IIOMOIIIBIO KAEMKOW A€HTHI.

[ToaomaHHLBIE Kpast KepaMMUKI U OCOOEHHO ITOPUCTO KepaMUKM AOAXKHBI OBITH
M30AMPOBaHKI A0 ITPVMMeHeHs TuIIca. DTo JeaaeTcs Aakom Paraloid B 72 B 20 %B/O0B
areToHe, 4TOOBI M30eXKaTh BO3MOXKHOCTM KOHTaMMHAIIMU KepPaMUKMU PacTBOPUMOIL
COABIO, IIPOMCXOAAIIE 13 TUTICA, a TAKXKe AAS yAYJIIeHUs 00paTUMOCTH.

Ilepea HaneceHMreM rurica BaXKHO TakKe M30AMPOBaTh IIOBEPXHOCTh OKPY>KAIOLIYIO
pobea, KAeVIKOI AeHTO MA AaTeKCOM, OCODEHHO ecAy TIOBePXHOCTh HeT1a3ypoBaHHas
VLAV TIOPUCTast, YTOOBI M30e>KaTh 3aTI0AHEHILS ITOp TUIICOM U CO3JaHV “Ipu3padHocT’”
(Puc. 18).

18 T[loBEPXHOCTb U3OAMPYETCA KIEWKOW IEHTON UM TOHKUM C/IOEM N1aTeKca
(doTo: 3. OTTeHBenbTEp).

11. AaAI)I.LIQ AeTaau B raase 00 VAaaeHUM IIpeAbIAyIX peCTaBparjiOHHBIX MaTepaa0B.
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19 a: runc M3roTaBiMBaeTCs B MUCKe; b: rMNc akkypaTHO 3ai1MBaeTcs;
C: n3bbITOYHbIN runc cpesaetca (poto: 3. OTTeHBenbTEpP).

20 a: CHUXXeHWe YpOBeHb HAMO/IHEHWA A0 % MM HUXKe MOBEPXHOCTU C UCMONb30BaHWEM
cKanbnens; b: noeepxHoCTb Wandyetca abpasmBHon bymaron (poTo: 3. OTTEHBENLTEP).

21 [Mpumepbl 3aNonHeHMsa Npobenos B Kepamuke us Ynyr-lene
(doTo: A. Nannb, 3. OTreHBensTep, MAFtur).




T'mric M3roraBAMBaeTcs B MICKe: 1/3 3ar10AHs€TCs BOAOT, B KOTOPYIO IIOHEMHOTLY
3achIIIaeTcsl TUIICOBhIN oponiok (Puc. 19a), moka Ha TTOBEPXHOCTY HE OCTAaHETCST BOABL.
I'mmic caeayeT cMmernmBaTh Tak, 4YTOOBI 136eKaTh 0Opa3oBaHUA Iy3BIPBKOB BO34yXa.
Koraa oH roTos, ero cAnBaiOT MAY HaAHOCAT Ha NAaT(OPMY € ITOMOIILIO AOMIaTOYKI
(Puc. 19b). Caeayer co6a104aTh OCTOPOXKHOCTD, YTOOBI 13D€KaTh POPMUPOBAHIT
ITy3BIPHKOB BO3AyXa B HVKHEN J4acTy MOAOCTIL.

UYepes AecsiTh MUHYT U3DBITOK IMIICA MOXKET OBITh yAaaeH ckaabiieaem'? (Puc. 19c¢).
ITocae TOTO Kak IuIIC HOAHOCTBIO 3aTBepaea, KAMKYIO AeHTy, o0ecliednBaBIIyio
IT0AAEP>KKY HY>KHO TIIaTeABHO YAAAUTh, a 3aTeM U IT0AJAePKMUBaIoIIeio GpopMy.

darem VICIIOAB3YIOTCs CKaAblleAn U HaHI/IALHI/IK-pI/ICl)AyapLI, YTOOBI Cr4aAnUThb
coeAVHEeHVIe C ICXOAHOM KepaMI/IKOIZ 71 IIOHM3UTD YpOBEHDb HAIIOAHEHMST AO Y5 MM HIDKe
IIOBEPXHOCTU MCXOAHOM KepaMUKI (Puc. 203) AAs1 TOIO, 9TOOBI BOCCTAHOBAEHHAsI 4acTh
OblAa 4eTKO pasandmma.

ABpasuBHsble (HaKadHble) OyMary pa3ANgHbIX TUIIOB U KAACCOB, Pa3pe3aioT Ha MeAKIe
ITOA0CKM, KOTOPBIE 3aTeM HCIIOAB3YIOTCS AAS Craa’kubaHusl HeposHOcTell (Puic. 20b).
Boaplt1oe BHUMaHME 405KHO OBITh OOpaIlieHO Ha TO, YTOOBI He pacIpOCTPaHsTh aDpasiBHO-
IO BO3AEVCTBISI U TIOBPEXKACHNIT Ha OPUIMHAABHYIO KepaMIMJecKylo OBepXHOCTh. Ecan
TpebyeTcs gaapHellIlee J00aBAeHNe TUIICa IT0CAe TOro Kak Ipocoxaa Iepsas cTalusl,
BBICOXITIVII TUIIC AOAYKeH OBITh CMOYeH B 001acTH, K KOTOPOII IIPUMeHseTCs A00aBAeHNe.

BpesanHble opHaMeHTBI MOTYT ObITh 400aBA€HbI B CBeXKMI TUIic. DOpMbI MOTYT OBITh
c/AeAaHbl Ha CyXOM THUIICe HallOAHUTeAeM COAep KalllM KAeiA.

Ecau moBepXHOCTh HepaBHOMepPHa, AN eCAM Kpacka HeHaje>XKHO CIeIAseTcs C
TUIICOM UAU HAIIOAHUTEAEM, TO BO3MOXKHO HAaHECTU eIlle OAUH CAO¥ HaIllOAHEHUs
(Polyfilla®) Ge3 kaest.

IIBeTOBOE coraacosanue (TOHMpPOBKA)

I'micoBBlil 3aI10AHNTEAD TOHUPYETCS aKpIAOBOM KPacKoil ¥ IIMIMeHTaMM, YTOOBI
COOTBETCTBOBATh MICXOAHOI IToBepXHOCTU. OAHAKO, IIOCKOABKY 001acTh BOCCTAaHOBAEHIL
AOJ>KHA OCTaBaTbCsI OYEBUAHON, OOINMIT TOH HAaIIOAHEHUs AOAXKEH OBITh CAeAaH
TakK, YTOOBI BBITASIAETH CBeTAee, 9eM IBeT mcxogHoro nmpeameta (Puc. 22). Cravaaa,
AOZ>KeH OBITh HallJeH ITPO3PadvHEIN I[BeT, IIOXOKMII Ha I[BeT KepaMIJecKoTro TecTa,
KOTOPBII HAHOCUTCS ¢ HoMouIbio Tyoku (Puc. 22a).

3aTeM, pa3AndHbEIE TOHA A400aBAIOTC 3yOHOI mieTKoi (Prc. 22b). Kaxkawrit caoit
AOJYKEH BBICOXHYTB Ilepe/, HaHeceHMeM caeayiomiero (Puc. 22¢). Ecan coraacosanme
1IBeTa A0AKHO OBITh CAe/]aHO ellle pas, yAaleHne U30BITKa KPacKu MOXKET OBITh ITpO-
M3BEeAEHO BAaTHBIMU TaMIIOHBI ¢ arjeroHoM (Pmc. 22d) u/man HaskaadHON Gymaroii.
Caeayet nMeTs B BUAY TEHAEHITUIO aKPIUAOBOYI KPacKI I3MEHATh TOHA U TEMHETH IIPU
BBICBIXaHUI.

12. Pyuka 4 u aessue 24 ABAAI0OTCA HanOOAee MOAXOAAIINMIU.
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22 a: nepBblii CNOM KPacKWM HaknagblBaeTcA rybkoi; b: pasnunyHble ToHa aobas-
NAOTCA 3yBHOM WeTKow; ¢: Kamabli cnoii Bbicywmeaetcs; d: M36bITok Kpacku @ | b
MOMKET bbITb yAaNeH TaMNoHamu ¢ aLeToHom (doTo: 3. OTTeHBenbTEp). cld

Mapxkuposka (Illnpposanne)

PerycrpalioHHBII HOMep IIpeAMeTa >KelaTeAbHO pa3MelllaTh Ha OCHOBaHIU IIpeJ-
Merta (Puc. 24a). JlekopupoBaHHbIe 11 OKpallleHHbIe 004acT cAelyeT 130eraTh, 1 B paBHOI
cTerieHy n30eraTh AIOOBIX IIeAYIIAIIIXCS VAU CUABHO 3arpA3HEHHBIX IIOBEPXHOCTEIL.

ITepes MapKupoBKoOIi, 004aCTh Ha KOTOPYIO HAHOCAT MapKUPOBKY, A0/AKHa OBITh
TIIIaTe/bHO OYMIIIeHa I BBICYIIIeHa. MOXKHO MCII0Ab30BaTh BaTHEIN TaMIIOH C STaHOAOM,
9TOOBI yOeAUTLCsl, UTO BCA IpsA3b ydadeHa. Iloaocka obaacty, Ha KOTOPYIO HAHOCST
MapKIPOBKY, A0AKHA OBITH ITOKpbITa c10eM Aaka 10% B/o Paraloid B 72 (Puc. 24a).
Pasmep 11040CBI 404K€H OBITH COU3MEPUM C KOANIECTBOM I pa3MepPOM MapKIPOBKIA.
Koraa 2ak I0AHOCTBIO BEICOXHET, HOMep A0.A>KeH OBITh HarycaH Tymsio (Prc. 24b). He
cAeAyeT IIPUMEeHSATDh JaBA€HVs TIPY 3aIliCH YMCAa, 9TOOBI 36eXKaTh CKBO3HBIX ITapariyiH
U TIOBPE>KAEHIs KePaMUKI Yepe3 CAO0N YILAOTHeHys. Koraa TyIb BRICOXHET, ellle OAVH
ca071 Aaka HaHOCHUTCS TToBepX mmdpa (Prc. 24c). Ecan mpeagMeT oueHb TEMHOTO I1BETa,
TO MO>XKeT OKa3aThCsl ITOAE3HBIM MCII0Ab30BaHNe OeABIX YePHIA.



23 [lpumep LBETOBOrO COIMacoBaHuUA (TOHMPOBAHWE) Ha KepamuKm U3 Ynyr-flene
(doTo: 3. OtTeHBensTep, MAFtur).

24 paBuibHOE WKdPOBAHNE Ha KEpaMUKe. a: Mosocka 061acTu, Ha KoTopyto
HaHOCAT MapKUPOBKY, AO/KHA BbITb MOKPbITa C/I0EM N1aKa; b: Homep flonKeH
6bITb HaMMCaH TYLWbHO; C: ele OAMH C/I0M Naka HaHOCUTCA noBepx Wwudpa <\ c
(doTo: 3. OTTeHBensTep, MAFtur).
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4. TIPOOUNAAKTNUYECKASI KOHCEPBAIIVST

KepaMI/IKa, BEPOJATHO, O4HA M3 CaMbIX CTabUABHBIX Ipyni apTe(l)aKTOB n AAs1
0OABIIIHCTBA IIpeAMETOB, HET HeO6XOAMMOCTM MMEeTb KOHKPETHbBIE ITapaMeTPbl OKPYy-
)KaIOH_IeI?I CpeArl. HawubGoaee pacipocrpaHeHHasn (popMa MMOBPEXKACHUS KEPpaMUKI
IIPpOUCXOANT B pe3yabTaTe MEeXaHINYeCKOro yJapa HIpm CTOAKHOBEHINV, BBI3BAaHHOTO
TPSAMBIM AV KOCBEHHBIM BMEINaTeAbCTBOM 4Ye10BeKa. Tem He MeHee, olipejaeaeHHbIe
IIpeAMeTbI, KOTOPbIe OBLAY BOCCTAaHOBAEHBI U T€, KOTOPbIE 3arpsA3HEHbI COASIMU, A0AKHDBI
paccMaTpmBaThCI OTA€ABHO U1, BO3MOXKHO, AOASKHBI XPaHUTBHCSI B Lm(acl)ax C KAuMaTu-
9eCKVM KOHTPOAMPOBaHIEM.

Ycaosus XpaHeHWsI KepaMVIKIN

Koaebanust oTHOCHTEABHON BAAXKHOCTY BAVSIOT Ha KepaMMKYy, KOTOpas COAePIKUT
pacTBopuMBle coan. Bo BpeMst IMKAOB KpUCTaAAnU3anny coAn (Ipy HU3KOM OTHOCH-
TEABHOI BAAXKHOCTI) U pacTBOPeHIsI (1 BBICOKOI OTHOCUTEABHON BAASKHOCTH), B
yCAOBUAX KOAeOaHIsI OTHOCUTEABHOI BAaXKHOCTH, COAM OYAYT OKa3bIBaTh (PU3UIECKO-
e/aBAeHle Ha IIOBePXHOCTL ITpeAMeTa 1, B KOHeUHOM UTOTe, IIPUBeAyT K IIOAHOM I1oTepe
ropepxHocTu. Takue mpeameTsl TpeOyIOT cTabMABHON OTHOCUTEABHON BAa’KHOCTI,
9TOOBI M30eXaTh moBpekgeHuit. CTapulil TUIIC HAaIIOAHUTEAS TaKXKe MOXeT OBITh
YyBCTBUTEAEH K BBICOKOI BAaKHOCTH. BogopacTBopuMeble kKaen ocaabeBaroT B yCAOBMAX
ITOBHIIIIEHHON BAaXKHOCTH, CO34aBas I110Xxoe coeAnHeHue. ['pubkm, nieceHs u 001b-
IITMHCTBO HACEKOMBIX ITOSABASIIOTCS, €CAM OTHOCUTEAbHasI BAaXKHOCTH ITpeBLIIaeT 65 %.
Bricokas TemIiepaTypa MOXKeT yCKOPUTD pacliaj CoeAVHEeHIsI.

MaeaabHbIe yCAOBUSA XpaHEHUs AAs BOCCTaHOB/AEHHON KepaMUKI, OCOOEHHO AAs
KepaMUKIU 3arpsA3HEHHON coaaMH, OyJeT cKAaACKoe ITOMelreHne CO CTaOuUABHONM
OTHOCHUTEABHOI BAAXKHOCTBIO 0K010 50 % 1 TeMIlepaType HaXOASIIeCs B IIpeseaax
18-25 rpaaycos Lleancns. 3arpssHeHHas KepaMIKa MOXKeT OBITh ITOMeIlleHa B repmMe-
TUYHBIE TOANDTUAEHOBbIE MEIIIKY C CUAMKareaeM AA4sl oAAep>KaHus OTHOCUTeAbHOI
BAXKHOCTU B Ipeseaax 40-65 %.

XpaHeHne

B naeaae, xpanmaniie A0AKHO OBITH Oe3 mbLaN. /045KeH OBITh CO34aH PeryAspHbI
PEeXMM OYMCTKU I[1041a, YTOOBI 1M30eXXaTh HAKOIILAEHIS IBIAU U Ipsidn. TToaku aas
XpaHEHNsI KePaMUKI AOAXKHBI OBITh KPEIKUMI, CTaOMABHBIMI U OE30I1aCHBIMIL.
TOHKUII TTOAUMDTUAEHOBEIN AMCT, U3TOTOBACHHBIN 13 BCIIEHEHHOTO ITOAUDTIAEHA
BBICOKOII I1I0THOCTY, BRIPE3aHHbIN B TOYHOCTH 110 Pa3Mepy I0AKM, OyAeT IIpeA0XpaHsITh
OT BO3MOXXHOCTH PaCIIIeII1€HIsI OCHOBBI KePAMIVIKY, HAXOASIIIENCs Ha SKeCTKOM Marte-
puaae moaku (Puc. 25a).

ITpeaMeTsI ¢ HEPOBHBIM OCHOBaHIEM, KOTOPBIE HE MOTYT OBITH O€30I1aCHO pacro-
A0>KeHBI Ha TIOBEPXHOCTM, JOAXKHBI OBITh YCTAHOBAEHBI Ha OOKY U IOAAeP>KIBATHCS
VIIPYTO¥ MPOKAAAKOIL, ecan 5To Heodxoaumo (Puic. 25b-c). Meakite mpeaMeTsI 40AKHbI
pacriosararhcsi Ha IlepeAHeit 9acTi II0AKH, a 001ee KPYITHbIe c3aAl. YKAAAKY ITA0CKIX
IIpeAMETOB, TaKIX KaK IIOCyJa, APYT Ha Apyra, caeayeT u3beraTh, Tak Kak 9TO Oyaer
IIPUBOAUTH K BO3HIMKHOBEHUIO AaBAEHIs, YBeANINBasi BO3MOXKHOCTD I10A0MKIL. Ecan



25 XpaHunuiue n obpalleHne ¢ KepaMUKoi
(doTo: 3. OtreHBensTep, MAFtur).
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IIPOCTPAHCTBO OYeHb OTPAHNIEHO, Ka>KABIV IIpeAMeT AOKeH OBITh OTAeA€H OT BEPXHETO,
CA05MM IIPOKAAA0K, TaKMX KaK, HalIpMIMep, IeHOI11acTOBble AVICKI.

[Tpu yaasennu mpeaMeTOB C MOAKM, 60ABIITIOe BHIMAaHMe A0AHO OHTh yAeAeHO
TOMY, YTOOBI He IIOBPeANUTH COCeAHIIe ITPeAMETHL.

OobpameHnne ¢ KepaMMIKO

Iepes Tem Kak 0OpaIiaThCA C MpeAMeTaM, ITPeXKAe BCero, A0AXKHEBI OBITh OUNITIeHEI
pyxn. Vccaeaosanme mpeameTta A0AKHO OBITH ITPOM3BEAEHO A0 OOpaIleHNs C Ipes-
MeToM. CaeayeT oripeAeANUTh HaAWde OTAeABHBIX, ITOABUKHEBIX YacTell M YAaAUTH UX
rrepe, oopamenueM. CTaprie CKperAeHs 40AKHEI OBITh IIPOBEePEeHE], YTOOBI yOeANThCs,
9TO OHM TO-TIpEXKHEMY MTOAAEPKMUBAIOT COeAMHEHNS.

Ecan peaMeT g045KeH OBITH TlepeMelrieH 60.1ee yeM Ha HeCKOABKO METPOB B TOM
>Xe 3JaHny, Hanboaee 6@30I1acHO TPaHCIIOPTUPOBATD €T0 B KOP3MHAX € MTPOKAasKaMu
AU B KPEIIKMX KOPOOKaX C BO3AYIITHO-ITy3BIPYaTOil TIA€HKOV MAY TTOANDTUAEHOBOI
1teHoit Ha AHe (Puc. 26). Kakap1ii mpeAMeT A0AKeH OBITh PACIIOAOKEH TaK, YTOOBI OH He
compuKacaacs ¢ ApyruMi. ITpeameT joaxeH TiepeMeniathesa AByMs pykamu. CaMbIMu
CAabBIMI U YASBUIMBIMU CAOSIMU KePaMUKI SABASIOTCS BBIITYKAOCTH, PYYKM, 0004a, a
TaK>Ke BOCCTaHOBAEHHBIE U TTOBPeXKAeHHbIe 001acTir. ITosToMy OHM HIMKOTAa He 4OAKHBI
IIepeHOCUTBCSI HEITOCPeACTBEHHO 3a 9TI JacTu. TOABKO OAVH IIpeaMeT J0AKEeH Iepe-
HOCUTBCSI €AMTHOBPEMEHHO, 1 IIPeAMeTHl HIUKOT4a He AO/AKHBI [TePejBUTaThCs OANH
HaJ APYIUM.

26 6e3sonacHas TpPaHCMOPTUPOBKa apTedaKkToB
(doTo: 3. OtTeHBensTep, MAFtur).



5. YAAAEHME IPEABIAYIIIMX PECTABPAIIMOHHBIX
MATEPVA/1OB

Yaaaeume xkaes

A A5t CMSITIEHIIS 1 Pa3A0KEHIST KAesl, YTOOBI Pa3HsTh MeCTa COeAVIHEHIST, II0AB3YIOTCS
|pacTBOPUTEASIMH, B KIAKOM VAV Ta3000pasHoM coctostamu. OCTaBINMIICS KAeTT YAAASETCS
C ITIOMOIIIBIO AOIIOAHNUTEABHOTO PACTBOPUTEAS. AV MEXaHIIECKIIMII METOAAMI, BRIOOP-
KOV C IIOMOIIBIO CKAAbIIeAs] UAY UTABL, IIPEAIIOITUTEABHO IIPU YBEANIEHUN AVH3OIL.

BoIOOp MOAXOASIIIETO PACTBOPUTEAS A4Sl YAAAEHNS KAesl OCHOBBIBAETCSI Ha BBISIB-
AeHNY TUIIa KAesl. Perrcrpanis IpoAeAaHHBIX IIPOLIeAYp, 1IBeTa, TBePAOCTI U APYIUX
dusuIecknx cBOVICTB, BMECTE C X PAaCTBOPUMOCTBIO B Pa3AMYHBIX PAaCTBOPUTEAAX,
ITO3BOANT UAEHTUPUIINPOBATH DOABIINHCTBO KA€€EB.

UYTOOBI CMATINUTD KAEH, paCTBOPUTEAD, B SKIAKOM BIIAE, AOAKEH OBITh B KOHTAKTe
C KA€eM B TedeHIe HEKOTOPOIo BpeMeHI. Mazble IIpeAMeTsl MOTYT OBITh ITOAHOCTBIO
Iorpy>keHsr B pacrsopureas (Puc. 27a). Pactsopureab MOXKeT ObITh IIPUMeEHEH K 60-
Aee KPYIIHBIM I1peaMeTaM BaToil (Puic. 27b), NpnAOKeHHOI K COe AVHEHNIO 1 ITOKPBI-
TOVI aAIOMMHMEBOT PoAbrori. PacTBoprteab Takke MOXKeT IIPUMEHATECS C [IOMOIIIBIO
mpuna (Puc. 27¢).

EcTh HECKOABKO ITPeAOCTOPOKHOCTEN, KOTOPBIe HEOOXOAUMO CODAI0AATh, YTOOLI
u3bexxaTh MPUIMHEHNS BpeJa IIpU YAaleHUU CTaporo KJAes, 0COOEHHO ¢ HU3KIM
ypoBHeM 06K1ra KepaMuku. Ecau rpeaMer sIBAsIeTCsI KePaMIKOI C HU3KUM YPOBHEM
00>KIMTa AU Ha HEM eCTh HeODOO>K>)KeHHBIVT OPHaMEHT, Bcerda 40A5KHO IIPUCYTCTBOBATh
MECTO IAe IIPOU3BOANUTCS TECT Ha 6e30I1aCHOCTD, YTOOBI UCIIOAB3YEMBII paCTBOPUTEAD
He BbI3BaA KaKIX-A100 IoBpeKAeHnit. Ecan mpesmeT 40CTaTOYHO BEAVK MAN XPYTIOK, TO
pacriajeHne coeAVHEHIIs1, HeODECTIIEYeHHOTO OITOPOT1, MOYKET IIPUBECTH K ITOBPEXXAEHIIO,
1 B DTOM CAy4Yae Iogaep>kKa 404KHa ObITh obecriedeHa. ToABKO MATKOE BO3AETICTBIIE
AOZKHO IIPUMEHATHCA K COAVIHEHIISIM, YTOOBI IIOIIBITaThCA Pa3HATh X, TaK KaK CU/ABHOEe
IIPUHYKAEeHIe, TIPUMEeHsIeMOe 4O CYIIeCTBEHHOTO CMSTYEeHNs KAesl, ITIOBPeAUT Kpas.

Humpoueantorosvie kaeu (UHU Hart®) u axpurosvie cmorvl (Paraloid®)

Hurporieaaioa03Hble KAeu UMEIOT AMalla3oH IiBeTa OT 0eA0T0 40 CBeTA0-3KeATOoTo,
1o Mepe crapenns. OHM, BMecTe ¢ aKpIAOBOI CMOAOI, PacTBOPUMEI B arieToHe. Ecan
MIPUCYTCTBYIOT HEOOOXKKEeHHBINI OpHaMeHT, ®TO J0AXHO OBITh MPOBEpPeHo Iepe/
HaHeceHreM PacTBOPUTeAs.

Hutponeaai0a03Hble KA€M M aKpUAOBbIE CMOABI YYBCTBUTEABHBI K BBICOKOII
Temneparype. Ilo 9Tol mpuymHe HarpeBaHue COejUMHEHMII B ropsdeli BoAe MOXKeT
IpUBeCTH K MX pacragy. ITocae Toro, Kax coeaumHeHue paciaaoch Ha YacTU, OCTaTKIU
KAesl yAaASIOTCS MeXaHUYeCK! MAY C IIOMOIILIO pacTBOPUTEAS.

13. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 74-83.
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27 a:npegMmeTbl MOTyT BbITb NOTPYXKEHbI B pacTBopuTENb; b: KOMNpecc
M3 X/IONKOBOW BaTbl C aLLETOHOM; C: PAaCTBOPUTE/Ib TaKKEe MOMKET
NPUMEHATLCA C MOMOLLbO Wnpuua; d: yaaneHune NBA® B Tennoi
Boze (poto: 3. OTTeHBenbTep, MAFtur).

(ol -1
a.lo

Ioausunurosotii ayemam (nanpumep, [IBA®)

[ToaAnBUHMAOBBIE aIjeTaThl OOLIYHO BBHITAAAAT OEABIMH, ITPO3PAYHBIMU WAV CAeTKa
KOpuuHeBoTo 1seTa. OHM MOTYT OBITH CAeTKa DAACTUYHBIMU VAN CAeTKa XPYTIKUMIL,
B 3aBMICMMOCTH OT UX BO3pacTa M M3HadaAbHOI IAaCTUIHOCTU. VIX pacTBOpMMOCTD
OyJeT 3aBMCeTh OT MX COCTaBa I Bo3pacTa: Teraas Boda (Puc. 27d) man areToH gacto
ABAAIOTCA DPPEKTUBHEIMU pacTBopuTeAsMu. CMech dTaHOAa C BOAOI TakKe MOTYT
OBITH DPPEKTUBHBIMIU.

Y aaaenme rurca

l'uric siBAsteTcst HanboO.Aee YacTo MICITIOAb3YEMBIM HAIlOAHUTEAbHBIM MaTepl1aloM.
OH MOXeT ObITh A0 OHpeAeAeHHOfI CTelleH! CMSITYeH BOAOI, a 3aTeM yYdaaeH MexaHm4ie-
CKI C IIOMOIIIBIO MOAOTKa 1 3y61/1/1a. CAeAyeT II0AYE€PKHYTD, YTO 3aMadliBaHVe ropmika



B BOJe O4YeHb BpeAHO 445 MaTepuasla, OCOOEHHO B cAydae HU3KO-ODOKKeHHON U
IIOPUCTON KePaMUKM, IIOTOMY UTO €CTh TaK>Ke OITaCHOCTh IIPOHMKHOBEHIS PacTBOPU-
MBIX COJ€Ml U3 TUIIca B KOPIyc KepaMukn. Ecan Kpas 4epernkop OBLAN M30AMPOBaHBI
CA0eM AaKa, MOXKHO YBAa KHATH 3aIll0AHeH s 0e3 KaKol-A1uDO0 OIacHOCT.

YVaaaenne n30bITKa Kpacku

Ecam cocTas n30bITKa Kpacky He OBLA 3apeTUCTPpUpOBaH, A0AXKHEI OBITh CAeAaHbI
VICIIBITAHUS C MCIIOAB30BAHIEM Pa3ANIHBIX PACTBOPUTEACI Ha BATHBIX TaMIIOHAX.

AKpuAOBBIEe KPaCKM MOKHO YAaAUTh P IIOMOIIM alleTOHa, IIPUMEeHEeHHOTO Ha
BaTHOM TaMIIoHe. PekoMenayeTcs ITpoKaThIBaHIe TaMIIOHa, a He BEITUpaHUe, YTOOBI
Kpacka Oblaa IMOAHATA € IIOBEPXHOCTH, a He 3aTaAKuBaalach BO BHYTPb.

6. [IOAEBASI KOHCEPBALI /ST

Ykpenaenne

Ecan xepaMmKa HaXOAUTCA B XPYIIKOM COCTOSTHIY, OHa J0/AKHa OBITH 3aKperileHa,
IIpe’KJe 4eM ee MOKHO C YBePEeHHOCTBIO TTOAHATE ¢ 3eMan (Puc. 28a). Aas sakperiaeHus
JeperkoB MAY TOpIIIKa, HeOOXOAMMO aKKypPaTHO MCII0AB30BATh MIETKY A4 YUCTKU
ITOBEPXHOCTH, Ha KOTOPYIO OyAeT HaHOCUTLCS 3aKpennTean. YOeauTecs, 4TO IOBepX-
HOCTD He IT0ABepraeTcsl IlapalHaM U He ICTHpPaeTcs B 9ToM Iporiecce. Vicrioanayite
TOABKO AepeBsSHHBIe MHCTPYMEHTHI — MeTaAAndeckue MHCTPYMEeHTHI MOTYT AerKo
roraparnarh MAU UCTUPaTh KepaMMKy. YAAAWUTe CTOABKO ITOBEPXHOCTHON TpPsI3M,
CKOABKO ITPeACTaBAsSeTCsI BO3MOYKHBIM, YTOOBI ITPeAOTBPaTUTh OOABINNE KyCKY TIP3
OT 3aTBepAeBaHMs Ha IIpeameTe. VIcIIoAb3ysl KMCTOYKY HaHOCUTE 3aKpennuTeadb Ha
KepaMMKYy, TIO3BOAsS €Ml BIIUTHIBAaTh 3aKpenuTean. [IpojoaKaiiTe TOHeMHOTY ITpuMe-
HSATH 3aKpeInTeAb, TTI0OKa OH 00AbIIIe He agcopOupyeTcs: KepaMUKOIL.

28 [Mpumep meTofoB nogbema, Ynyr-Lene (dpoto: 3. OTreHBenstep, MAFtur). alb

14. Sease Catherine, 1988, A conservation Manual for the Field Archaeologist, Archaeological research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 93-94.
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B neaom 601ee 5PpPeKTUBHO ITPUMEHAT HECKOABKO TOHKIX CAO€B 3aKpeIuTes,
a He OAHO TyCTOe IIOKpBITHE. DTO OCOOHHO BaXKHO B CUTYyallMI C DMYAbCHel, YTOOBI
3aKpeITeAb BBICKIXa TI0CAe KaXKA0TO cA0s1. Ha rmoBepXHOCTH KepaMIKI HUKOTAa He
AOAYKHO OBITH TO/ACTOTO, TASHIIEBOTO CA0S 3aKperuTes. JaiiTe 3aKpeIruTeAio IOAHO-
CTBIO BBICOXHYTB, ITpeXK/e YeM IIOAHATh KepaMIKy. /106011 MaTepuas, elre BAa>KHBIN
OT 3aKpermnTeas, sBAsIeTCs 0oaee XPYIIKMM, YeM BTO ObLIO paHee, 4O IIPVIMEHEHIT
3akpenutes. He ykpernasiite yepenky, KOTOpbie OyAyT MCIIOAB30BAThCS A4S aHAAN3a,
ITOCKO/ABKY 0Opaser] OKa>XkKeTCsl KOHTaMUHUPOBaHHbBIM.

Ecan martepmaa TpeGyIOmMII YKperAeHUs CyXOl, TO MOXeT OBITh MCIOAb30BaH
pacrsop Paraloid B 72® B anierone. Haunure ¢ Huskoi1 ot 3% 40 4 % B/ 0 KOHIIEHTparun
B TeYeHIe TIePBBIX HeCKOABKIX IIPUAOXKEHN, a 3aTeM yBeANduBariTe KOHI[eHTpaIiuio
207% n 2010% B/ 0.

B >xapkoMm, 3acyInAuBOM KAMMarte, alleTOH MOXKeT OBITh CAUIITKOM HEYCTOMUMBBIM,
9TOOEI OBITH PPEKTUBHO MCIIOAB30BaHHBIM B Ka9eCTBe PaCTBOPUTEAS, ITOCKOABKY OH
MOJKET UCITapUTHCS IIPEX A€, €M 3aKpeInTeAb UMeeT BO3MOKHOCTD IIPOHUKHY T BHYTPb.
B »TuX yca0BUAX, TOAYOA ABASETCS AYYIINM BEIOOPOM PacTBOPUTEAs, ITOCKOABKY OH
SBASIETCS MeHee HeYCTOYMBLIM, HO OH TOKCUYeH. DTaHO.1, BO3MOYKHO, ABASETCS AYdIIM
BBIOOPOM, TIPY HTOM MOKeT OBITH HEOOXOAMMO IIPOBECTH ITPOIIeCC 3aKPerAeHUs B
yCAOBUAX, KOTJa TeMIlepaTypa HaCTOABKO ITpOXAaJHasl, HaCKOABKO DTO BO3MOXKHO,
HaIlpuMep, paHHUM yTpoM. HemaoTtnoe obGopaumsaHme IpejMeT aAlOMUHUEBON
¢oarroit, mocae mMpUMeHEHNS 3aKpennTeAs TakKe IIOMOXKeT 3aMeAAUTh CKOPOCTh
MCITapeHNsT pacTBopuTeas. Ecam xepammka BaakHas, 40AKHa OBITH VICITOAb3OBaHa
smyabcus [IBA pa36aBAEHHa}I 1 x 4 c Bogoit. IToka sakpernnTeab COXHET, IIBITAITeCh,
HaCKOABKO DTO BO3MOXKHO, Jep>kaTh 001aCTh BOKPYT ITpeJMeTa CBOOOAHOI OT IIBIAMN.
BeTpeHsIx AHel caeayeT n30eraTh, IIOCKOABKY IIBLAB, TIECOK OYAyT oceJaTh Ha COeAV-
HeHHOM ToBepxHOCcTU. Kycok aaroMumHMeBoi (poAbIU, TMOAOXKEHHEBI CBEPXy COeAu-
HEHHOTO ITpeJMeTa MOXKeT MCKAIOYNUTH IToTajaHue IBIAY VAU Ha IIpeAMeT MOXKeT
OBITH TOMeTTieHa KOpoOKa.

MeTtoabl mogbémal’

Ilepes mogbeMoM KepaMMKM, HY>KHO aKKypaTHO Pa3pbIXAUTh OKPY>KaIOLIWI
IPYHT, OCODEHHO eCcAM OH TBepABIil U cyxoi. Kamam BoABI mAM criupTa MOTYT OBITH
IIpMMeHeHbI Ha OKPY>KaIOIIYIO ITOYBY, YTOOLI CMATYUTH TPYHT M 00AETYNUTDH ITOABEM.
Oanaxo, B mpoliecce, He cMauMBaliTe peameT. Becerga moMHmTe, 9TO TOALKO ITO
BCKPBITas TAMHSIHAS TI0CYyJa, OCOOEHHO U3 pa3psja HU3KO-ODOXKKeHHON KepaMUKIM,
MO>KeT OBITh OUeHb MATKOI M XPYIIKON KOTa OHa BAa>KHasl.

He BriHuMariTe Bech ropIoK U3-I04 3€MAU AO IIOAKaIbIBaHWUs, a TOABKO IOCAe
TOTO, KaK IOAHOCTBIO OCBOOOAMTE €To OT OKpPYy>KaloIleil IMOYBBL. 3aTeM OCTOPOXKHO
ITOAHMMMUTE €TI0 U3-TI0J4, 3eMAH, OOHSB ero obenmu AaaoHsaMu. ITomectute ero B Xoporro
ITPOAOXKEHHYIO, JKecTKyIO Tapy. OH Tak’ke MOKeT ObITh ITOMeIIleH B BeApO C IIeCKOM.

15. Sease Catherine, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 26-32.



Ecan ropIok coxpaHnacst HoAHOCTBIO, HO MMeeT KPYIIHbIe TPeIlVHbI AN Pa3A0MBbI,
€TO MOYKHO TIOAHATH ITeAMKOM, TIpeJBapUTeAbHO Haae>KHO OOepHYT MapAeBBIM OMHTOM
(Puxc. 28a). Dra nporedypa Tak’Ke MOXKeT OBITh II04e3Ha 445 ITogbeMa pas3OdUThIX
TOPIIIKOB, KOT4a YepPeIlKM IO-TIPe>KHEMY YAep KMBaIOTCsA Ha MecTe ITOYBOI HaXOAs-
IIericsl BHyTpu ropika. Ecam mpocrast repessizka He oOecIiednBaeT 40CTaTOUHYIO
IT0AJep>KKy, 601ee >XecTKas IOJAep>KKa MOXKeT OBITh JOCTUTHYTa ITyTeM /JaAbHeli-
el yIaKOBKM TOPINKa B IMIICOBBIN OaHAaX. Pasgeasiomuii caoi mn3 GpOABIY AN
ITOAMDTIAEHOBOII TIAEHKN CAeAyeT IPVMEHATDh AAs NpeAOTBpallleHns TOBePXHOCTI
IIpeaMeTa OT BIIUTBIBAHIA TUIICA. Y A0CTOBEPBTECH, UTO IMIIC IIOAHOCTBIO BBICOX IIEpes,
1ogbeMoM npeaMera. Ecau roToBoil IMIICOBOI TIOBSI3KM HET, OHa MOXKET OBITh A€rKO
cAeaaHa ITyTeM pa3dMeIlnBaHIUs BOAHOTO pacTBOpa IMIICa, B KOTOPHIN OIyCKafoTCs
I1010CHI MapAeBOIi MOBA3KU. YAaAuTe U3ANIIKU IUIICa, CAeTKa IIpOoTacKuBasl I104A0Cy
OuHTa CKBO3b TTaABIIEL. ECAl rUIIC He A0CTYIIEH, TOT JKe MeTO/, MOYKeT OBITh TPUMeHeH,
JICII0AB3Ys HepasbaBAeHHYIO sMyaAbcuio [IBA.

Koraa kepammka BBIXOAUT U3 3eM A, 130erariTe MCKYIIIEHN OYUCTUTH ee IIeTKOI,
cockabAMBaHMEM, OTTUPaHNEM, AU IIOTPY>KeHIeM B Boay. TaknM criocoboM O4eHb
A€TKO HEYMBIIILA€HHO IIOBPeANTD HeSKHbIe AeTaAll M KpacKu, I IIpY DTOM IIollapanaTh
1Au 060ApaTh ITOBEPXHOCT.

He noagxmmarite yepenxu 1AM TOPIIOK A0 BLIACHEHMS COCTOSIHME VX ITOBEePXHOCTH.
YbeanTecn, 9TO HET CA0s KpacKM MAU ITPUKAaJAHOTO OpHaMeHTa, KOTOpbIe CTaAu UAU
CTaHYT OTAEAATLCS OT YePeIIKOB, KOTAa OHM HauYHYT BEIHMMAaThCSL.

Koraa mpeamer oOHapy>KuBaeTcs pa3dUTHIM Ha KYCKU, yOeAuTeCh, 9TO BCe YacTH,
BKAIOYasl HaIMEHbIIINe, ITOAHSATHI M HaXOAsITCs Bce BMecTe. Ecam Haitgena Ooabiiast
KOHIIEHTpaIlys YepeIrkoB, TO DTO He BCerja O3HadaeT, YTO OHU IIpUHAAAeKaT K 04-
HOMY M TOMY e mpeamety. [TooTomy Ooaee GezomacHo coOpaTh M XpaHUTh BMeCTe
BCe YyepeIlky, HallJeHHbIe B O4HOM MecTe.

Cogepxumoe A1060T0 cOCyAa AOAXKHO OBITH aKKypaTHO BEIHYTO, U, BO3MOXKHO,
JacTh ero BhlAeAeHO B KadyecTse IpoOsl. HermospeskeHHbIe COCyAbI MOTYT COAep>KaTh
OCTaTKM VX ITepBOHaYaAbHOTO cogepkmmoro. Koraa kepaMnka B I110XOM COCTOSTHUI
COXPaHHOCTH, IIOYBY MOXKHO YKPEILASATh U MCII0Ab30BaTh B KauecTBe BpeMeHHOII
roaaep>xku (Puc. 28b).

ITPUMEYAHME 11O BE3OITACHOCTMU

CaeayeT moA4epKHYTH, 9TO XUMUYecKas oOpabOTKa, B TOM 4McAe KUCAOTHasd
obpaboTKa, He JOAXKHA BBIIIOAHATLCA 03 PYKOBOACTBA OIIBITHBIX KOHCEpPBATOPOB-
pecTaBpaTOpoB, a TakXXe 0e3 COOTBETCTBYIOIIEN OAeXABI, TaK KaK ®TO MOXeT OBITh
OIIaCHO He TOABKO AAsI CAMIUX IIPeAMETOB, HO U A/sI OIlepaTopa.

3AKAIOUYEHUNE

Dra Opomopa IpusBaHa 00ecIIeduTh CIIPaBOYHOe PYKOBOACTBO A/sl CTa’Kepos,
KOTOpBIe IIPMHMMAAY yJacTye B yaeOHOM Kypce B ApXe00InIecKoil pecTaBpaliiOHHONM
Aaboparopun umeHu /leona /lesn.
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ITPNAOKEHUSI

IMTPYAOKEHME I - [TIPOTOKO/ ITO OBPABOTKE

APXEOAOIMYECKA PECTABPALIMIOHHAS IABOPATOPVIA AEOHA /AEBU

Popma No:
Pecrasparop:

1. Uaentudukanysa u Omicanne Ilpegmera

A. Obosnauenue Ipedmema

Aata Hayaaa pabOTHI:
JaTa oKoH4YaHIs PabOTHI:

Pororpadust 40 KOHCepBaLlUI

B. Mamepuax

Kepamuka, Crexao, Meraa, Kamens, apyroe

Toa-mmmua

Auam.

Boic.

Mlnp.

Aauna

Bec

ITponcxoxa,.

Howmep

rpejmera

Hassanne

rpeamera

C- Apxeoa0rmuecKmii KOHTEKCT:
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D- Ornucanue: (pa3Hble gacTn):

E- Marepmnaant. n Texnoaorum:

(Hpoueccm npoussoactsa, Jdexop,Texnoaornaeckue 0CODEHHOCTI)

2. OHEHKa COXpaHHOCTHU ITpegMeTa:

A- Ornncanne getepropann (AeTaay pa3ANdHBIX TUIIOB AeTepUIOpaLiniL, X 00beM,
ecayt HeOOXOAMMO — ITOKaXKITE DCKII30M UAEHTVI(DUKALINIO IIPeABIAYIIell pecTaBpariiin)

B- Anaans Haba10Aennit (HaOAI0A€HMSI IIPYU IIOMOIIY YBEANYEHIIsT)

3. TIpuamHbI AeTepuOpannn

4. 3a4atm KOHCepBaln 1 pecTaBpanyn: IIpoeKkT pa60T

A- 3akaszaHHas 0OpaboTKa:

B- ILlean obpaboTkum:

C- ITpoexT 00pabOTKM:




5. MeToabl 00pabOTKM

Yxaxknre T paboT, MCIIOAb3yeMble METOABI, UCIIOAb3yeMble MaTepualbl,
porecc 00paboTKN

6. CocTostHIe ITIOCAe pecTaBpann

dotorpad rocae pecraspanyn

7. IIpeameTr MOXXeT OBITDH BBICTaBA€H?

8. YAaAEHMe MICITIOAb30BaHHBIX MaTepnaaoB

9. Apyras nadgopmaniisi o mpeameTe

10. VIECTpYKINs K yCAOBUAM XpaHeHIsI

Chopmyruposario ucnorvsys mamepuarvt Pexuca bepmoaona
Yuueepcumem Iapux-I Ilanmeorn-Copborna
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29 3aWwuTHaA ogexaa npy obpalleHme ¢ KUCAoTon
(doTo: 3. OTTeHBenbTEp).




IMTPNAOKEHME 2 - MEPBI BE3OITACHOCTHA
ITPU CITOABb30OBAHUN KNUCAOTHI*®

Bcerga nocure 3ammUTHYIO 04eXAY; XAOIKOBYIO 04y3y, IPOTUBOXMMUYECKIE
3al[UTHBIE OYKM, PeCIIMPaATOp C ABOMHBIM KapTpUAXKeM, TOACTbIe Pe3UHOBLIe
IepyaTKy IpK paboTe ¢ KUCAOTOM 1AM C gepernkamu B Kucaote (Puc. 29). Vs6eraiirte
IOIajaHms KMCAOTHI Ha OAEXKAY MAU KOXKY, TOCKOALKY Pe3yAbTaTOM MOTYT OBITh
CHUABHBIE OXKOTH.

HpI/I IIOATOTOBKE pacTBOpPa KMCAOTBHI, BCeraa AO6aBA}II71Te KICAOTY B BOAY, HIKOIAa
HEe 3aAuBalTe BOAY B KOHIIEHTPMPOBAHHYIO KIMCAOTY. HPI/I AO6aBAeHI/II/I BOAELI B
KIMCAOTY BBIAEASIETCS 00ABIIIOEe KOAMUIECTBO TeIlla, IIODTOMY KMCAOTa MOZKET
IICHUTLCA U p336pr3I‘I/IBaTLC}I. AO6aBA}IﬁITe KICA0TYy B BOAY M€AA€HHO, ITIOCTOSHHO

ImoMenimBasi, YTOOBI paccesaTs Ipon3BeAeHHOe TeIl10.

Ecau xucaora II0I1aA€eT Ha OAeXAYy AN KOXXY, HeMeA1€HHO I'IpOMOIZTe T 00AaCTU
OOMABHBIM KOANYECTBOM BOABI. HpOHO/lOLLII/ITe obaacTu pa363BAeHHI)IM pacTBOpOM
6I/IKap6OHaTa COABI. ITo npraHaM 6630HaCHOCTI/I, KncAa0Ta 40A>KHa OBITDH UCIIOAD-
30BaHa TOABKO B HeHOCpeACTBeHHOVI 0AM30CTU OT UCTOUHIKA BOABIL.

MCHOAb3yI7[Te KICAOTBI TOABKO B XOPOMIO IIPOBETPIMBA€MbIX ITOMEIIIEHVISIX. Ey,ZI,LTe
OCTOPO>KHBI, 9TOOBI HE BABIXaThb IIapbl, KOTOPbBIE MOTYT IPUYINHATE CEPbE3HbIC U

Aa’ke HeIloIIpaBMMbIe TPaBMBI 444 Ila3, HOCa, TopJa 1 AeTKUX.

UeTko MapKmpyiTe Bce KOHTeIHePhI C PacTBOPaMU KICAOT.

YAalleHI/Ie KIMCAOTHBIX OTXOA0B

boap1ioe KoAM4eCTBO KMCAOTHI HIIKOIZga He AO0AKHO yAaAsTbhCA B KaHaAM3alnIo.

Ecan y Bac ecth HeOOABIIIOE KOAMYECTBO KICAOTHI (MEHEe I101-AUTPa), MOSKHO OCHOBA-
TeABHO pa30aBUTh KUCAOTY, 400aBUB ee B BOAy, IIOTOM HeilTpaan3osaTh ee, 400aBIB
mmeBoit coasl (OukapOonar Harpust). Kucaora Oyaer HelfTpaan3oBaHa, KOrga OHa
IlepecTaHeT IIeHUThCS M BCKUIIATh. DTa JKMAKOCTb MOKeT OBITh COpOIlleHa B KaHaAM3a-
IIUIO ¢ DOABIIINM KOANYECTBOM BOABI.

16. Sease Catherine, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research

Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, p. 95.
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IMPUAOJKEHME 3 - [TPUTOTOBAEHUNE PACTBOPOB"’

PacTBOp - 9TO JKMAKOCTD, B KOTOPOI TB€PAble YaCTUIIBI ITOAHOCTBIO M OAHOPOAHO
pactBopensl. Koraa >kmaKocTh pacTBopseT TBepAble YacTUIIbI, JKMAKOCTh Ha3bIBAeTCs
pacTBopuTeaeM, a TBep/ble YaCTUIIBI Ha3hIBAIOT PACTBOPEHHBIM BEIIIeCTBOM.

Konrientpanms pactsopa BhIpaskaeTcsl Kak KOAMIeCTBO TBepAOTo BelliecTsa B eAMHuIle
obbema pacrsopa. Takum oOpasom, 10% pacrsop o3Hadaet, uto 10 r (Bec) TBepAbIX
PacTBOPSIOT B 4OCTaTOYHOM KOANYECTBE PACTBOPHUTEAs, YTOOLI cAeaaTsh 100 Ma (06pem)
pacrBopa: OH A0A3KeH ObITh IIpaBiAbLHO 00o3HadeH kak 10 %, T.e. Bec / oObeM nan 8/ o.

CaMBbli1 IIPOCTONI U CaMblil AETKUIT METOZ cocraBaenst 5% pacrsopa B/ o Paraloid
B 44 B anieTone, geaaercs caeAyIOmUM 00pa3oM:

1 OtmepsnTe 100 M4 aTleTOHa U IOMECTUTE €TO B CTEKASIHHYIO OaHKY.
Otmepste 5 1 Paraloid B 44 (Puc. 30a).
3 Pacrios0:xuTe B3BellIeHHYIO CMOAY B cepeAViHe HeDOABIIIOro Kycka Map.ie-

Boit 110BsA3KU. CTSAHUTE YIAbl BMeCTe U CBSKUTE MX HaAeKHO AAVHHBIM
KyCKOM BepeBKH, cpopMUpOBaB HeOOABIIION ITy4oK. ITogsechTe MydoK B
pacTBopuTeae Tak, YTOOHI ITyJOK Bricea depes pactsop (Puc. 30b).

4 IToaoxmMTe MaTHUT B CTEKASHHYIO OaHKY ¥ ITOMeCTHUTe ee Ha 111aTdpopMy
cMecuTeAs, TToKa BCs cMo/1a He OyJeT pacTBOpeHa.

5 Hanmmmnre Ha KOHTeliHepe TUII PacTBOpa, MCIIOAb3yeMblil pacTBOpPU-
TeAb U KOHIeHTparuio: Paraloid B 44, 5% o /B (0OBeM/Bec) B alleToHe
(Puc. 30¢) 1 AaThl, KOT4a OH OBLA IPUTOTOBAEH.

6 Ecam xammat odeHs >KapKuil ¥ CyXO¥i, KPBIITIKa KOHTelHepa MOXKeT ObITh
AOCTaTOYHO TIAOTHOI, YTOOBI MPeAOTBPaTUTh MeAJeHHOe UCIapeHue
pactsopureas. B pesyarprate, pactBop 6yAeT MeAA€HHO CTaHOBUTHCA TYITIE.
YTOOBI BTOTO HE IPOUCXOANAO, IIOKPOTITE YCThe OaHKM KYCKOM ITOAMD-
TUAEeHa A0 3aBMHUMBaHM KpBIIKU. Kycok IToansTiieHa 404eH ObITh
3HAYMTeAbHO OO0ABblIle, YeM YCThe OaHKM, YTOOBI 00eCIIednTh XOPOIIYIO

U30ASIINS.

Pasbasaeriue pacmeopa

Aast pazbaBaeHNs pacTBOpa, HY>KHO 400aBUTh 004bllle pacTBopuTeas. TpeOyemoe
KOAMYEeCTBO 0OpaTHO IPOIIOPIIMOHAABHO TOMY KOAMYECTBY, Ha KOTOpPOe BBl XOTUTE
pasbaBuTs pactBop. TakmM 00pa3oM, ecay BbI XOTHUTe COKpaTUTh KOHIIEHTPALINIO BABOE,
BBI JO/AKHEI YABOWUTH KOANMIECTBO paCTBOPUTEAS; HaIIpIMep, A pasOaBAeHNs pacTBOpa
Ha OJHY TPeTh, HeOOXOAMMO YTPOUTH KOAU4IecTBO pactBoputeas. Caeayromniue popMyast
MOTYT OBITh MCIIOAB30BaHEL A5 pazbasaeHnoro pacrsopa: O=0a [(Ka/Kb)-1]. YroGo
caeaats u3 pacrsopa A (xonrenTparuu Ka i o6bema Oa) Pacrsop B (c koHeHTpanm-
ert Kb) Bs1 g0xHbI 200aBuTs 00BeM (O) pactBopureast.

17. Sease Catherine, 1988, A conservation manual for the field archaeologist, Archaeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 132-133.



ITpumep:

Brr xotute caeaats us pactsopa Paraloid B -44 B arrerone ¢ o6nemom Oa = 99 M4,
n xoHneHrpanuei Ka =16,5 %, pacTtsop Paraloid B 44 B arietone ¢ KOHLIeHTpalyien Kb
=10%. Bol 404kHBI 400aBUTL 00BeM artetoHa: O = 99 [(16,5 / 10) -1] = 64,35 ma.

Veeauuenue KoHyeHmpayuu pacmeopa

sl TIOBBIIIEHNs] KOHIIeHTPalMM CYIIeCTBYIOIIero pacTsopa, K HeMy 40AXKHO ObITh
A00aBaeHo 6oabIre cMoabl. KoardecTso TpeOyeMort CMOABI ITPSIMO ITPOIIOPIIOHAABHO
TOMY Ha CKOABKO HY>KHO YBeAMYUTH KOHIIeHTpanuio. Takim o0pasoM, ecan BBl XOTUTe
ABOVIHOJ KOHIIeHTpaLly, yABOITe KOAN4eCcTBO cMoAbl. Hanpumep, nmpearioaoxum, y
Bac ectb 10 % pacTBOp, KOTOPEIiT BEI XOTUTE yBeAndnTh A0 20 %. ¥ Bac ects 10 T cMOABI
B 100 Ma pactBopa. JAs yABOEHMs KOHIIEHTPaIuy HeOOXOAMMO B JABa pa3a 0OAbIe
CcMOABL: 400aBbTe emte 10 rpaMMOB CMOABI K Y2Ke CYIIeCTBYIOIeMy pacTBOpy. DTO g4acT
Bam 100 ma 20 % pacrsopa.

30 a: B3BelweHHas CMO/a MOMelLeHa B mapae; b: 6aHKa nocrasieHa Ha b
CMecuTeNb; C: MapKMPOBKa KoHTelHepa (¢doTo: 3. OTTeHBenbTep). a C
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31 Craxepbl Bo Bpems y4ebbl, 06yyeHme 2011
(doto: 3. OtreHsensTep, MAFtur).




MMPUAOXXEHMUE 4 - KAEN

Bce xaesmme BerecTsa, NCIOAb3yeMble B pecTaBpaliii A0AXKHbI OBITh OOpaTUMBbI-
Mu. Vlcrioap3oBanue Apyrnx MarepruaAa0B OIIacHO ¥ HeSTUYHO, aKe IPU OTCYTCTBUI
aapTepHaTus. CyIecTByIOT TPU OCHOBHEIX THIIa KAesl, KOTOPBIe MOXKHO UCII0Ab30BaTh
AAS1 BOCCTAaHOBAEHUSI KepaMUKIA:

Humpam yeartorosol (UHU®)

HI/ITpaT IeAAI0AO03bI ABASCTCA OYeHb yAO6HI)IM KJeeM, ITOCKOAbKY OH ITPOJaeTcC: B
yAO6HI)IX AAsl UICITIOAB30BaHMA MaAbIX TroOnkax. On pacTBOpMM B alleTOHE. OAHaKO
OH MeeT TeHACHIUIO K BbICBIXaHIIO C TeYEHVIEM BpeMeHI 11 CTAaHOBUTCI AOMKIIM. On
TaK>Ke >KeATeeT IIPpY CTapeHNI 1 A€TKO BOCIIAaMeHsIeTCs.

Ioausunurosvie avemamivie Imyavcuu (ITIBA®)

OMyabcny IOAMBMHILAA alleTaTa pacTBOPUMBI B BoAe. OHM IIMPOKO MCIIOAB3YIOTCH,
IIOTOMY 4TO OHI AOCTYIIHBI ITpaKTIdeckn Bezae. OcHOBHBIM HegocTtaTKoM IIBA sBasteTcs
TeH/AEHIIV K CMATYeHNIO, KOT4a OH CTAaHOBUTCS TOPAIUM (30°). DTO HE TOAXOASAIINI KAECTL
AAS VICIIOAB30BAHSI B OUeHb JKapKOM KAMMaTe, IIOCKOABKY COeAVHeHNs, CAeAaHHbIe
¢ HUM OyAyT IpoBUcCaTh U OIO0A3aTh, 3a MCKAIOUEHMEM TeX CAydaeB, KOTja YCAOBILI
XpaHeHIs MOTYT OCTaBaThCs IpoXAagHbIMIL. OH Tak>Ke 1MeeT TeHAEHIINIO C TeueHueM
BpeMeHU K I3MeHEeHNIO XMMIUeCKOTo, UTO AelaeT ero MeHee pacTBOPUMBIM B BoJe. OH
TaKKe JKeATeeT 110/ BO34eIICTBIIeM COAHEYHOIO CBeTa I KOoT4a crapeeT. TeM He MeHee
HTOT KAell yA00HO 4451 COeAVHeHNs U YKpeIlAeHNUs BAaYKHBIX IIpejMeTOB.

Axpurosvie cmorvt (Paraloid®, Acryloid®)

AKpMAOBBIE CMOBI AYYIINII TUIT KA€5I, KOTOPBIIT MOYXKeT MCIIOAB30BaThCs B pecTaB-
panun. OHu OeclLIBeTHBI, IIPOYHBL, 1 XUMUIECKM cTabKAbHEL OHI PacTBOPUMEL B alleTOHe
U TIOAHOCTLIO oOpaTnMmel. Paraloid B 72 saBasercsa Hamboaee 9acTO MCIIOAB3YEMBIM
kaeeMm Aas pecrappauun. Caegyer noguepkHyThb, OAHAKO, YTO OH MMeeT HUBKYIO
TemIeparypy crekaosauus (40°C) 1 IODTOMY He ITOAXOAUT AAsI KapKOTO KAMMara.
B takom caydae Paraloid B 44 sBasercs Hanboaee IIOAXOAAINEN aKpUAOBOM CMOAON
(crexaoanne mipu 60°C).

IToanmeTna axpuaara “Cokpat” 2804 (PMA) s1BAsIeTCSI BOAHOIT AVICTIEpCHIEN, KOTOpast
ITOKa3aHa A5 YKPeTAeHUs PHIXABIX KepaMIK 11 HeOOOK KEeHHBIX apTepaKkToB.
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32 Mpumepsbl Kepammnyeckne aptedaKkTbl BOCCTAHOB/EHHbIE CTyAeHTamK, obyyeHne 2011.
a: ToHyp [ene, bpoH30BbIl BekK; b: loHyp [ene, bpoH3oBbIn BeK; c: loHyp [ene,
BpoH3os.bili Bek; d: Yayr [lene, BpoH30BbIN Bek (poTo: I. OTreHsenbTep, MAFtur).




33 MMpumepsbl Kepamuyeckne aptedakTbl BOCCTAHOBAEHHbIE CTyAeHTaMu, obyyeHne
2011. a: ToHyp [ene, bpoH3oBbIi BeK; b: Ynyr Aene, MenesHbiit BeK; c: loHyp [ene,
BpoH3oBbIi Bek; d: foHyp [lene, BpoH30BbIN BeK (PpoTo: 3. OTTeHBensTep, MAFtur).




34 Craxkepsbl BO Bpems yyebbl, 0byyeHne 2015
(doto: 3. OtreHsensTep, MAFtur).




35 Tpumepbl Kepammyeckne apTedakTbl BOCCTAHOB/IEHHbIE CTYAEHTamMu, 0byyeHne
2015. a: Ynyr [ene, bpoH3oBblit BeK; b: KyHaypreHu, CpeaHeBekoBbe; c: Yayr
[Oene, enesHbiii Bek (poTo: 3. OTreHsensTep, MAFtur).




36 Mpumepbl Kepamunyeckune aptedaKkTbl BOCCTAHOBNEHHbIE CTYAEHTAMM, 0byyeHne
2015. a: Ynyr ene, bpoH30BbIl BeK; b: Ynyr [lene bpoH30BbIl BeK; C: Ynyr [ene,
enesHbili Bek; d: Ynyr [lene, BpoH30BbIN BeK (poTo: 3. OTTeHBenstep, MAFtur).




10cm

a
37 Mpumepbl Kepamuyeckme apTedakTbl BOCCTAHOB/EHHbIE CTyAeHTamu, obydeHne 2015. L
a: Kynayprenu, CpeaHesekoBsbe; b: KyHayprenuy, CpesHeBeKoBbe; C: KyHAaypreHy, ¢
CpeaHesekoBbe; d: KyHaypreHu, CpeaHesekoBbe (¢poTo: 3. OTreHBenstep, MAFtur).  d




38 [pynnosble doTorpadum ceccuii 2011 n 2016 ronos
(doTo: 3. OTTeHBensTep, MAFtur).
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INTRODUCTION

This booklet is addressed to the trainees of the Leon Levy Archaeological Resto-
ration Laboratory in Dushak (Turkmenistan) who participated in the training
course, but also any other institutions and museums in Turkmenistan and Central
Asia interested in the conservation of ceramics. It provides a basic theoritical
knowledge about ceramic material, its deterioration and conservation, and also an
illustrated section concerning the different stages of conservation and restoration
of archaeological ceramics. This booklet represents the theoretical background to
practical work undertaken by the trainees during the course.
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Examples of ceramic artifacts. a: zoomorphic
figurine; b: weight; c: wheel, Ulug Depe (photo:
A. Pelle, MAFtur).

2 Examples of different kinds of filler observed under stereomicroscope. a
C

b
a-b: mineral filler; c-d: organic filler [straw] (photo: A. Dupont-Delaleuf, MAFtur). d




1. CERAMIC MATERIAL

The term “ceramic” refers to objects that have been manufactured of clay and
then baked. It includes not only pottery but also all other items made of fired clay
such as figurines, weights, toys, architectural elements (Fig. 1).

Nature of the material

Clay is a material we find in abundance on the Earth’s surface. It is a superficial
layer on the Earth made of degraded rocks. Clay is constituted by extremely small
size particles that adsorb water chemically. When fully wetted, each clay particle
becomes covered with a layer of moisture. The moisture causes the particles to
adhere and at the same time allows them to be moved over one another in response
to pressure. In this way, the whole mass of particles provides a material that is
plastic and capable of holding its shape after being deformed by pressure.

The raw clays used to make ceramics are basically aluminium silicates, but they
do vary in chemical composition and in the nature and quantities of impurities,
so it is only natural to find a great diversity in the fired pottery as well.

A further difference is introduced by the temper, or filler, which the potter
purposely adds to the clay to give it more body and porosity and to minimize shrink-
age as the shaped clay dries.

In antiquity, quartz sand, pebbles, calcined flint were common tempers, but small
fragments of calcite, ground-shell, crusted pottery or straw were also used (Fig. 2).
These fillers added deliberately are difficult to distinguish from the already present
in nature compounds in clays.

Forming processes®

There are many techniques that may be employed in making ceramic objects.
For the archaeological periods the mains techniques are:

Pinch pot
The simplest way of making a vessel form is to take a ball of soft clay in one hand

and make a series of even pinches outwards from the center while rotating the form
(Fig. 3a). These pots have a crude and irregular finish (Fig. 3b).

3. SusanBuys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York, pp. 5-10.
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lcm
(171)

alb

3 a: making a pinch pot (Buys-Oakley, 2011, p. 6, Fig. 1.2); b: pinched pot from Ulug Depe
(photo: A. Pelle, MAFtur).

Coiling

In coiling, the vessel is made of a series of clay coils linked together. The starting
point is usually a flattened pad of clay. The coils are rolled out on a flat board and
gradually built up, winding round and round (Fig. 4a). Irregularities are scraped
away later using a flattened tool. The joints between the different coils can still be
distinguished in the finished product (Fig. 4b).

3cm
(1/3)

4 a: making a vessel by coiling (Buys-Oakley,
2011, p. 6, Fig. 1.3); b: pot made by coiling,
Ulug Depe (photo: A. Pelle, MAFtur).
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Moulding Technique

The clay is pressed into moulds made of adsorbent material such as low fired
unglazed clay or wood (Fig. 5a). In Tron Age, the lower part of the pot was sometimes
made by this technique (Fig. 5b). The upper part was then done by the “thrown
technique” (see below). The join between the two parts can still be seen in the
finished product. These pots are regular and rather thin

5cm
(1/5)

alb

5 a: moulding a pot on a shape (Buys-Oakley, 2011, p. 7, Fig. 1.5); b: moulded ceramic
(lower part), Ulug Depe (photo: E. Ottenwelter, MAFtur).

Throwing clay

Throwing clay involves centring a ball of clay on a rotating turntable or wheel
(Fig. 6a) and then by applying firm pressure with both hands, pulling up the walls
of the vessels aided by the centrifugal force (Fig. 6b).

It is easy to recognize pot made by this technique as very typical circular traces
(striations) are present on the pot in particular on the inner surface. Slides of the
tool used to detach the pot from the wheel are also present on the bottom of the
vessel. Many other prints are often visible on the pottery including fingerprints,
and brushes marks for instance.
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6 a: centring a ball of clay; b: pulling up the wall of the vessel
(photo: E. Ottenwelter, MAFtur).

7 Examples of decorated pot and sherds, Ulug Depe. a: with paint;
b: with bitumen (photo: E. Ottenwelter, A. Pelle, MAFtur).




Decoration

Different kind of decoration can be added while the clay is still plastic such as
incision, carving, or impressing the surface using combs, shells, textile, or other
tools:

« clay shapes may also be moulded and then applied on the surface;

» engobes (coat of different color diluted fluid clay) can be used to semi-dry pot;

« the clay particles on the surface of the vessel can be aligned and compacted
down mechanically by burnishing when the pot is leather-hard to give a lustrous
finish and an increased impermeability after firing;

« pigments may be added to this layer in the form of graphite or haematite (Fig. 7a)
for example to give a black, black/red finish;

+ bitumen (Fig. 7b) is also used.

Drying and firing

It is important that most of the water content of the clay has evaporated prior to
the firing otherwise steam trapped in the pores of the body may blow the pot apart.
Once heated above a certain temperature, clay particles begin to soften and fuse
together, forming a durable, hard material. Depending on the temperature to which
the clay is subjected, fired pottery can exhibit a wide range of porosity and hard-
ness. The higher the temperature, the harder and less porous the pottery is. Below
1000°C, only slight fusing will take place.

Common archaeological pottery, usually made from impure clays, baked between
600-950°C, produce a porous, light ware. The walls are thick to add strength to the pot.
The pots often have different colors ranging from grey, red-brown and dark-brown.
Such pots were often used for cooking. Other archaeological unglazed pottery generally
falls within the range of terracotta and earthenware (1000/1200°C).

2. DETERIORATIONS AND ALTERATIONS*

As aresult of differences in composition and hardness, pottery will react differently
to various burial conditions. On the whole, well-fired pottery will survive burial in
all types of soil quite well. If the pottery contains a calcareous temper, however, and
has been buried in acidic soil, it may be found in a weakened condition. Inadequate
firing will also leave pottery soft and porous, especially if it is damp. If the ground is
saline, the pottery can be weakened by the activity of soluble salts.

4. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 18-28.
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Property of ceramic material: porosity

Porosity is related to the temperature at which a ceramic object has been fired.
The most porous bodies are those which have been fired to a temperature only just
above that at which the ceramic change occurs (600°C). Porosity decreases with
higher temperature as the spaces between the clay particles shrink and become
filled by fluxed silica and feldspars.

Bodies fired to the point at which all the spaces have been filled such as porcelain,
are practically non-porous. The porosity of earthenware objects can be compensated
by the glaze coating but if this coating becomes cracked or chipped, moisture can
infiltrate the body of the vessel. The more a pottery is porous the more it will be
subjected to deterioration.

Physical deterioration

Owing to their fragility, mechanical damage is the most common cause of irre-
versible deterioration of ceramic objects. It most commonly results from careless
handling and packing but may also be the result of excavations (Fig. 8), major disasters,
war, vandalism, frost, drying following the absorption of soluble salts or injudicious
treatment during conservation.

Such damage includes minor surface abrasions, cracks, chips and breaks, glaze
exfoliation and in some cases complete fragmentation of the body.

8  Physical damage, ceramics in situ. a: Gonur Depe;
b: Ulug Depe (photo: E. Ottenwelter, MAFtur).



Manufacturing defects

There are a number of different types and causes of manufacturing defects, the
majority of which however, relate either to a poorly formulated body, poor design
and construction, careless or inappropriate firing (i.e. crack, break), and flaking,
peeling and crazing of glazes.

Impact damage and abrasion

Even in the museum environment damage of this sort can occur during handling,
packing and storage. Major disasters such as fire, flood earthquake, explosions can
result in cracking, chipping and breakage to ceramic objects. During conservation,
impact damage can be the result of extensive force or lack of care in the use of
tools to remove mortars and plaster. Careless treatment when lifting objects from
archaeological sites can also result in mechanical damage not only directly but also
indirectly for example where dirt or deposits are allowed to dry and shrink.

Abrasion can occur from the soil or abrasive papers during restoration.
Damage caused by soluble salts

One of the most damaging factors, in so far as porous pottery is concerned is that
of water soluble salts once they have been absorbed by the body of the wares
and especially salts that tend to deliquesce at high relative humidity (HR) and then
re-crystallize. During this process the newly forming crystals occupy a greater
volume than the salt solution and exert enormous pressure on the fabric of the
pottery. These may be sufficient either to cause the surface to flake off (Fig. 9c-d) or
to effect the disintegration of the body.

The speed at which the crystallization occurs will be a factor in the severity of
the damage that results.

Soluble salts most commonly associated with this type of deterioration are the
chlorides nitrates and phosphates. The problem may be caused by absorption of
salts not only from the soil (Fig. 9b) but also from food (Fig. 9a) or chemicals with
which a vessel has been in contact. For example vessels used to preserve foodstuffs
in salt or cooking pots may have absorbed salts during the process of food preparation.
The real damage is done by salt infestation when a deliquescing salt re-crystallizes.

It follows that the least damage will occur if the pottery is maintained in such
environment that the salts contained there in are kept either permanently damp or
permanently dry. The worst possible scenario is a state in which the vessel is under-
going frequent and violent changes of humidity as for example in a room that is
excessively heated and cooled cyclically.

Several type of conservation treatment can introduce soluble salts into a porous
ceramic body.
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9 Examples of ceramics contaminated by soluble salts, Ulug Depe. a: storage jar;
b: vase; c: figurine; d: miniature vase (photo: E. Ottenwelter, A. Pelle, MAFtur).

10 Example of ceramics covered by unsoluble salts, Afghanistan
(photo: E. Ottenwelter).




These include the use of acids to remove some soluble salts or alkalis for the
removal of grease or wax. Such treatments must be followed by very thorough
soaking in distilled water.

A further treatment in this category which should be avoided at all costs is the
use of chlorides bleaches to remove stains. Chlorides ions remaining in the body
may form salts. The use of plaster of Paris can introduce sulphate contamination if
the edges to which it is applied are not sealed and soaking objects with old plaster
restoration in water is also a danger in this respect (Buys-Oakley, 2011, p. 78).

Frost damage

Another circumstance under which porous bodied wares are at risk is when they
are subjected to frost. When water adsorbed in a porous body freezes, it exerts an
enormous pressures within the pores of the pottery. The cause of damage is due to
the formation of ice within the pores of the pottery and the usual effect is to cause
the surface, especially if glazed, to spall or splinter away from the body.

Dirt and staining

There may be deposits on the surface of the ceramic or, where the nature of
the ware allows, intrusions deeper into the interstices of the body. These may have
arisen from usage, burial, fire, flood, or careless conservation-treatments. Burial
itself can result in a range of different types of staining and encrustations, depending
on the circumstances and environment of the burial. Again, earthenware, being
porous is more prone staining and invasive encrustation.

Food stains

Food stuffs seeping through fractures in the glaze or absorbed into the porous
body.

Encrustations (insoluble salts)

Ceramics recovered from archaeological sites may have become covered by
concretions which are impossible to remove simply by the process of washing or light
scrubbing (Fig. 10). These concretions are usually white but they may have become
stained by other materials in the deposit such as iron compounds that will give an
ochreous stain. Generally speaking such concretions will be one of three chemical
kinds: calcite (calcium carbonate), gypse (hydrated calcium sulphate), and silica.

However, a concretion may be composed of varying proportions of any two or
three of these compounds.
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In the case of vitreous or glazed wares the concretion will form only on the surface
of the pottery, but if the pottery is porous the chances are that the deposition will
also be found in the interstices of the pottery where its removal may be difficult or even
impossible. The removal of silicate deposits is even more problematic but is fortunately
rather rare in temperate climates, though much more likely in a tropical climate.

The crystallization of carbonates, sulphates and silicates is much slower than
the crystallization of the more soluble salts and is unlikely to cause any break up of
the fabric of the object.

Mould growth

Where the humidity is particular high problems with mould growth can occur
on unglazed wares. The spores of the moulds implicated are normally present in
the atmosphere and where there is any organic residue (including certain resins
as polyvinyl acetate emulsion) they will start to grow when the humidity reaches
a certain level.

Conservation material

Injudicious use of materials during conservation can be the cause of unnecessary
stains to ceramic objects. Some instances are as follows:
+ adhesive smeared on either side of joint;
« filling materials spread onto the sound surface surrounding an area of loss;
« masking tape discoloring the pottery;
+ injudicious marking methods can also be a cause of staining.

Chemical deterioration

Ceramic bodies fired at high temperature normally have good resistance to
chemical attack. Major chemical deterioration is generally found only in those ceramics
that have been subjected to extreme conditions such as, burial in wet environment
particularly highly acid or alkaline, fire, and exposure to sequestering agents or
strong acids or alkalis.)

Water

Ceramics that are low fired (e.g.: 600°C) will re-hydrate if subjected to wet
conditions. Consequently, objects of this nature can dissolve or deform badly in wet
burial conditions. Higher-fired earthenwares may contain as body fillers, mineral
particles some of which may be soluble in water.

Gypsum and calcite may both become dissolved in water if ceramics are allowed
to remain in wet environments.



Acid attack

When the groundwater in contact with a buried ceramic is of an acid nature, any
calcareous body fillers will be attacked and will wash away, leaving the object with
porous appearance. Certain glazes will deteriorate in similar way to glass in acid
conditions. Some conservation treatment such as removal of iron stains or calcite
may involve the use of strong acids which can attack calcareous body fillers in the
same way.

Alkaline attack

Burial in alkaline conditions is more likely to affect the glaze of the ceramic than
the body.

3. CONSERVATION AND RESTORATION TREATMENT?
Examination

Before starting any treatment, the restorer has to examine the object in order
to understand the extent and causes of any deterioration, as well as determine the
nature of the ceramic body and glaze. Such information will play an important role
in deciding if conservation is necessary and in deciding the most appropriate
treatment for the object.

The early stage of any conservation work generally involves an examination of
the object with the naked eye. As well as assessing the condition of the object and
the extent and causes of any deterioration or previous restoration, some observation
about the color, texture, density, hardness and porosity must be done. These qualities
relate to the nature of the raw materials used in the body and glazes, the firing
temperature, and the method of fabrication. All these characteristics will interact
and have implications in the treatment of the object.

A further visual examination can be followed with a hand lens and a binocular
microscope (Fig. 11a). A sharp instrument as a needle or a scalpel can be used to
probe the surface and the body cautiously to determine the qualities of the body
and to identify the fillers used in the paste (e.g.calcite, quartz, etc.).

The conclusion drawn from such observations will have implications in the
choice of conservation treatment to be used.

5. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 40-44.
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11 a: examination under stereomicroscope; b: filling out the treatment recording ajc
card; c: measuring the artefacts (photo: E. Ottenwelter, MAFtur). b




Recording cards®

When any conservation treatment is undertaken, it is imperative to make detailed
and accurate records of everything done to the object (Fig. 11b). The treatment
record cards should include three main sections. Firstly, a section has to be devoted
to the descriptive information relating to the object (Fig. 11c). Secondly, part of the
card should include a space for details about the condition of the object before
treatment. The last section should be for detailing the treatment stages, mentioning
the processes involved and the materials used, including the full trade name and
grade, and the solvents used and in what concentrations. Then finally, it may be
necessary to mention points particularly relevant to display and storage. It should
also include drawings and photographs of the object before and after restoration.

Cleaning
Removal of Soil and Dust

Cleaning of adhering soil is an issue mainly concerning sherds coming out of
excavations. Unfortunately, much pottery is bonded while it is still dirty and needs
to be restored again. Undoing the restoration, the conservator has to carefully clean
the sherds especially the broken edges.

Sherds from excavations are covered by a layer of soil that hides the paste of the
ceramic, the decoration and its state of conservation (presence of salts, shrinkage,
chips, breaks). Cleaning is absolutely necessary and has to be done preferably before
adhering soils begins to harden and shrink. When the soil is then still wet it dissolves
more easily in water.

However, it is important to distinguish the robust, well fired, glazed ceramics
which does not generally present problems and the friable pottery with fugitive
paint, or poorly glazed surfaces and unbaked clay.

A test should always be performed on the sherds to make sure that immersion in
water does not harm the fabric neither does the drying process before using any

aqueous cleaning.

It is important not to remove any food remains as they are important archaeo-
logical informations.

6. Appendix 1.
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Robust well-fired ceramics

Water with gentle brushing is normally the best cleaning method for robust
ceramics without paint. The sherds can be immerse in water and the dirt can be
removed by the use of a soft brush without scrubbing too vigorously because the
surfaces and edges can be easily abraded making for bad joins later on. The water
should be changed frequently because the dirty water itself can be very abrasive,
The sherds can be submerged in warm water to which a few drops of non-ionic
detergent can be added. Ceramic objects should never be plunged into hot water as
the differentials in thermal expansion of the body, glaze and decoration may result
damage. If the dirt is persistent, it may be left to soak for a few minutes before
brushing to allow better penetration of the dirt by the water. Objects should be
washed singly, never more than one in a sink. After washing the objects should be
thoroughly rinsed in fresh water and then placed on a tray with paper towels. A hair
dryer may be used to speed up the drying process.

Friable, fragile, poorly fired ceramics

Low-fired pottery, unbaked clay, poorly glazed surfaces, pottery with fugitive
paint and unfired decoration should not be cleaned using aqueous methods but can
be cleaned using mechanical methods and alternative solvents. A soft brush or
swabs sticks can be used if the soil is still wet.

If the soil is dry, swabbing with alcohol or a mixture of water/alcohol must be
chosen. The cotton wool is wrapped around the end of a swab stick, dipped in the
water or alcohol and then rolled across the surface of the object. A rolling action is
used rather than a wiping one and the swabs are kept damp rather than wet so that
the dirt is picked up off the surface rather than being pushed into any surface irreg-
ularities, cracks or chips. The swabs should be changed very frequently and the
process repeated.

Cleaning of ceramic with fugitive paint or pigment must be undertaken under
binocular. It might be necessary to consolidate the paint during the cleaning.

Dust

Some pottery in museums or storage might be very dusty. As the dust is a good
environment for the insects, it is advisable to clean it regularly. If the dust is not
greasy, cleaning can be carried out using a brush, dry cotton, wool swabs or a soft
cloth. Water can also be used if the pottery can resist immersion. The use of ethanol
which is also suitable for fragile sherds should be considered first.



Removal of Encrustations (Insoluble Salts)’

These encrustations can be removed either mechanically either chemically
either both. Mechanical cleaning can be done by picking, cutting or abrading the
encrustations with tools, such as, as needles, sharp scalpels, dental drills.

There is a danger with the use of all these techniques of causing damage to the
object in the form of scratches, cracking or breaking the object if too much pressure
is applied in an inappropriate direction. This type of cleaning should be done under
binocular. It is also possible to consolidate the pottery before starting mechanical
cleaning.

The encrustation can also be softened or removed by chemicals (Fig. 12). Encrusta-
tions of calcium carbonate or calcium sulphate can be removed using acids. Acid
cleaning is a very harsh treatment on even the strongest pottery, so it should be used
only when absolutely necessary. The most commonly used acids for this purpose
are hydrochloric acid, nitric acid and acetic acid.

Acid can be extremely dangerous when handled by inexperienced people and
should not be used carelessly.?

Sherds with painted decoration or friable surfaces, objects made of unbaked clay
pottery with fugitive paint or consolidated pottery should not be subjected to acid
cleaning. There is a danger when using acids on a pottery if it contains calcium
compounds such as chalk or ground shell in its fabrics because these will be attacked.
Any pottery with a calcareous temper will be drastically weakened and may disintegrate
because acid will attack and dissolve the temper. The ceramic must therefore always
be tested before treatment and this can be done by applying a small drop of diluted
acid to an insignificant sherd (Fig. 13a) or on a sample removed mechanically. If
effervescence is observed, there is a form of calcareous filler present. Acid should
not be used either on glazed pottery because they often contains iron oxides which
are dissolved in glaze.

The acid bath should be diluted, not exceeding 5%. After testing a sherd and
finding that acid does not harm the fabric, the sherds must be soaked in water for a
minimum of one hour to wet the fabric thoroughly (Fig. 13b). It is necessary to tap
or shake the container frequently to release any air bubbles clinging to the pottery
to ensure uniform wetting. This soaking prevents the acid from being pulled deep
into the fabric of the pottery.

7. Catherine Sease, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 95-96.
8. Appendix 2.
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12 Ceramic covered by insoluble salts, Gonur Depe. a: ceramic before cleaning; b: ceramic
after cleaning (photo: E. Ottenwelter, MAFtur).




13 a: testing a sherd; b: sherds must be soaked in water
(photo: E. Ottenwelter, MAFtur).




146

When it is thoroughly wet, the pottery must be immersed in dilute hydrochloric
or nitric acid (Fig. 14a) until the encrustation has been dissolved or loosened
sufficiently to allow it to be removed mechanically. The pottery must be check
frequently while it is in acid. If it shows any signs of deteriorations, it should be
removed immediately and rinse thoroughly in water. The pottery should not stay
in acid any longer than absolutely necessary to remove the encrustation. Generally
five to ten minutes is enough. It is better to immerse the pottery several times for
short periods after mechanically removing loosened dirt and encrustation than to
keep it immersed for a long period. Acid can also be applied on cotton wool swabs
or applied to the concretion drop by drop. The latter method is preferable as it is
more controllable and may be used in the case of a ceramic with calcareous filler if
necessary. In such case, the object is rinsed in running water after the application
of each drop of acid.

After treatment the softened concretion is removed using a scalpel and the
object must be soaked thoroughly in several changes of water, preferably distilled
water until a neutral pH is reached (Fig. 14b). This rinsing also removes the soluble
salts produced when insoluble salts are dissolved by an acid. Thorough rinsing is
extremely important as soluble salts left in the body of the ceramic are potentially
far more damaging than insoluble concretions.

14 a: insoluble salts are dissolving in acid
bath; b: the pH of the rinsing solution is
tested (photo: E. Ottenwelter, MAFtur).



Removal of Soluble Salts

Soluble salts commonly found in contaminated ceramics include chlorides, nitrates
and phosphates. These salts when allowed to dry will crystallized in the pores of
the ceramic or under the glaze. The crystallization will always cause some degree
of damage, ranging from exfoliation to complete disintegration of the body. It must
be stressed that it is the re-crystallization that causes the damage, not the presence
of salts in solution, and for this reason wet excavated pottery must always be tested
for salt contamination before drying. If the pottery is dry and contaminated by salts,
it might be held by salt crystal. In this case consolidation will have to be carried out
before the salts can be removed.

Removal of salts from within the fabric of an object is usually made by diffusion
into wash water. There are several methods used, the main ones being; washing in
still water, agitation-dispersion, and extraction. The method used will depend on
the type of ceramic and its condition.

Washing in Still Water

This method is only suitable if the object is in good condition. As the method
involves long period of soaking in water, it is not suitable for unfired or very low-fired
objects. Normal tap water can be used unless it is heavily contaminated. However it
is better to use de-ionized or distilled water for the final rinses.

The object is placed in a clean container and water is added slowly, allowing
time for air in the body to escape gently. If the water is poured in too fast damage
can be done through the pressure of the air escaping rapidly. The object is then left
to soak so that the soluble salts diffuse out of the body into the surrounding water.
The water should be changed regularly every day. The salt content is monitored
regularly till the salt content reaches an acceptable level. The use of elevated
temperatures improves the effectiveness of the salt removal. The disadvantage of
this method is that the salts diffuse relatively slowly through the water.

Washing in Flowing Water

This method employs water running through a sink or bath and hence the object
is being continually washed with fresh water. This method is not suitable for objects
with any significant degree of deterioration and is very wasteful of water.

Agitation-dispersion

This method employs apparatus that gently agitates the washing water with
result that there is no build-up of salts in water in the water immediately surrounding
the object, thus facilitating their extraction. This method can be used only on robust
ceramics.
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If the object is severely deteriorated, it may be possible to consolidate the object
first and then use one of the above soaking methods. In the case of low-fired ceramics,
unbaked clay or pottery with fugitive paint, the salt crystals on the surface should
be brushed away and the objects should be stored in stable conditions of humidity.

Assembly

A trial run of the assembly must be made prior to the bonding fitting the pieces
together with no adhesive, using masking tape placed perpendicularly to the break
(Fig. 15).

Assembly must be preferably done starting with the base or the rim and building
the object up from that. The sherds must be from the beginning perfectly placed.
The slightest misalignment causing at the end of the assembly a considerable one.
Correct location of the sherds can be checked by running the tip of a fingernail at right
angles back and forth across the joint. It will catch if one edge is proud in relation
to the other.

15 Assembly with masking tape. The strips must be placed perpendicular to the break
(photo: E. Ottenwelter).

Strips of masking tape should be cut to an appropriate size. They must be positioned
at intervals along the back and the front of the break edge opposing each other.
They must not be so long that they cross more than one break and should not cross
each other, thus more easily allowing corrections to the alignment. Masking tape
must not remain on the ceramic for a long period of time because their adhesives
stain the fabrics of the pottery and become insoluble in time.

This trial reconstruction with masking tape is extremely important and has to
be well performed. It allows one to visualize the place of the different sherds and to
establish an order of joining to make sure that no sherd will be locked out. It also
gives one an idea of the quality of the alignment which can be achieved. Accurate



reconstruction can only be achieved if the broken edges are completely free from
soil or salt encrustation.

Bonding

Prior to bonding, the broken edges must be coated with a thin layer of acrylic
resin (Paraloid B 72° at 20% w/v in acetone®) especially on porous ceramic to avoid
all the adhesive used for bonding to penetrate deep in the ceramic body.

The most commonly used adhesive in conservation and restoration' of archae-
ological ceramic are acrylic resins. Theses adhesives are commercialized in droplets
which are dissolving in acetone. They are reversible, have a good long-term durability,
are resistant to high temperature, humidity, light and to biological attack.

The adhesive used for bonding is a solution of Paraloid B 44 at 40% w/Vv in acetone.
This adhesive is particulary well adapted in countries where high temperature are
experienced like Turkmenistan, because it has a high glass transition temperature
(60°C). The glass transition temperature (temperature above which the adhesive
becomes liquid) of Paraloid B 72 is lower (40°C) and therefore less suitable in this case.

The adhesive must be applied to only one half of the break in a thin coating to
avoid misalignment of pieces, and then the two halves are brought together. When
a satisfactory alignment has been achieved, the pieces are pressed firmly together
(Fig. 16a). Strips of masking tape are then positioned across the joins to maintain
the sherds in their position while the adhesive dries out.

The sherds can be placed in a sand tray, gravity helping to hold the sherd in
place until the join is finally dry.

16 a:the pieces are firmly pressed; b: rectifying joins with acetone; a | b | c
c: excess of adhesive must be removed (photo: E. Ottenwelter).

9. Appendix 3.
10. Appendix 4.
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17 a: enough wax to fill the gap is taken; b: a print is taken from an intact
area; c: it is allowed to cool; d: the wax is placed on the loss and taped a|b
(photo: E. Ottenwelter). c|d




Errors can be rectified by dissolving the join using a syringe to inject the solvent
into it (Fig. 16b). If the joins are not fresh, it is possible to soften them by applying
cotton wool with acetone on the joins and covering them with aluminium foil in
order to avoid the solvent evaporating®’. The remaining adhesive on the broken
edges must then be removed (Fig. 16c). Excess adhesive can be removed with a
swab of cotton with aceton but only when the joints are completely dry.

Gap-filling

Replacement of lost material is done with plaster. Dental wax sheets are used as
asupport for fillings. Enough wax must be used to ensure that the support will over-
lap the intact area well on either side of the damaged area (Fig. 17a). The dental
wax sheet is then softened by gently heating with a hot air blower and then placed
over an intact area of the ceramic that corresponds to the missing area in order
mould it (Fig. 17b). It is then allowed to cool in position and then removed, carefully
wiped dry and repositioned over the damaged area. The support is then taped in
place using masking tape (Fig. 17c-d).

Broken edges of the ceramics and especially porous body ceramics must be
sealed before the application of plaster with a lacquer of Paraloid B 72 at 20% w/v in
acetone to avoid the possibility of contamination of the ceramic with soluble salts
coming from the plaster and to improve reversibility.

It is also important to seal the surface surrounding the loss before applying the
plaster with masking tape or latex especially if the surface is unglazed or porous in
order to avoid filling material lodging in it and causing “ghosting” (Fig. 18).

18 The surface is sealed with masking tape or a thin layer of latex
(photo: E. Ottenwelter).

11. See for further detail the chapter about the removal of previous restoration materials.
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19 a:the plaster is prepared in a flexible bowl; b: it is poured onto
the support; c: excess plater is cut away (photo: E. Ottenwelter).

20 a: the level of the filling is lowered down with a scalpel; b: the surface
is made regular with abrasive paper (photo: E. Ottenwelter).

21 Examples of gap-filling on ceramic from Ulug Depe
(photo: A. Pelle, E. Ottenwelter, MAFtur).




The plaster is prepared in a flexible bowl: 1/3 is filled with water to which plaster
powder is added little by little until there is no water left on the surface (Fig. 19a).
The plaster should not be mixed so as to avoid forming bubbles of air. When it is ready,
it is poured or applied onto the support using a spatula on the support (Fig. 19b).
Care must be taken to avoid forming air pockets in the bottom of the cavities.

After ten minutes, excess filling can be cut away with a scalpel*? (Fig.19c). Once
the plaster has completely cured, the masking tape securing the support is carefully
removed and then the support itself.

Scalpels, rifflers are then used to make the joint with the original ceramic
smooth and to lower the level of the filling to % mm below the surface of the original
ceramic in order to make the restoration clearly distinguishable (Fig. 20a).

Abrasive papers of different type and grades, cut into small strips are then used
to even out the irregularities (Fig. 20b). Great care must be taken not to continue
the abrasive action into the original ceramic surface causing damage. If a further
addition of plaster must be made after first application has cured, the cured plaster
should be dampened in the area to which the addition is to be made.

Incised decoration can be achieved in fresh plaster. Shapes can be made on a
cured plaster with a filling containing some glue.

If the surface is irregular or if the paint does not adhere well on the plaster or
filling, then another layer of filling (Polyfilla®) without adhesive can be applied.

Color-matching

The plaster filling is tinted with acrylic paints and pigments to match the original
surface. However, as the area of the restoration must remain obvious, the general
tone of the filling should be made to appear lighter than the background colour of
the object (Fig. 22).

First, a clear colour similar to the colour of the paste of the ceramic must be
found and applied with the help of a sponge (Fig. 22a).

Differents tones are then added with a toothbrush (Fig. 22b). Each layer must be
allowed to dry before applying the next one (Fig. 22c). If the color matching has to
be done again, the removal of the over-paint can be done with cotton swabs and
acetone (Fig. 22d) or/and abrasive paper. The tendency of acrylic paint to alter
tone upon drying should be kept in mind.

Marking
The register number of the object should preferably be placed on the base of

the object (Fig. 24a). Decorated and painted areas must be avoided and equally so,
any surface that is flaking or heavily encrusted with dirt or other encrustations.

12. Handle 4 and blade 24 is the most appropriate one.
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a toothbrush; c: each layer is dried out; d: over-paint on the original is

22 a:afirst layer of colour is applied with a sponge; b: tones are added with alb
removed (photo: E. Ottenwelter). cld

Before marking, the area to be marked must be thoroughly cleaned and dried.
It is possible to use a swab of cotton with ethanol to make sure that all the dirt has
been removed. A strip of the area to be marked must be coated with a layer of 10%
w/v Paraloid B 72 (Fig. 24a). The size of the strip should be commensurate with the
quantity and size of the markings. When the lacquer is completely dry, the number
must be written on the lacquer with Indian ink (Fig. 24b). No pressure should be
applied when writing the number so as to avoid scratching through the sealing
layer and damaging the ceramic. When the ink has dried another layer of lacquer is
applied on top of the number (Fig. 24c). If an object is very dark in color, then it can
be helpful to use white ink.



23 Example of color matching on ceramic from Ulug Depe
(photo: E. Ottenwelter, MAFtur).

with a strip of lacquer; b: the number is written with indian ink; c: another

24 Proper marking on ceramic from Ulug Depe. a: the area must be coated a
C
layer of lacquer is applied on the number (photo: E. Ottenwelter, MAFtur). <\
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4. PREVENTIVE CONSERVATION

Ceramics are probably one of the most stable groups of artifacts and for the
majority of them, there is no need to have specific environmental parameters.
The most common form of damage to ceramics occurs as a result of mechanical
shock upon impact caused by direct or indirect human intervention. Nevertheless
certain objects which have been restored and those contaminated by salts should be
considered separately and may need to be stored in cases which can be environ-
mentally controlled.

Environmental requirements for ceramics

Fluctuation in relative humidity affects ceramics which contains soluble salts.
During cycles of salt crystallisation (low relative humidity) and dissolution (high
relative humidity) in conditions of fluctuating relative humidity, the salts will exert
physical pressure against the surface of the object eventually resulting in the com-
plete loss of the surface. Such objects will require stable relative humidity to avoid
damage. 0ld plaster filling can also be sensitive to high humidity. Water soluble
adhesives will weaken in high humidity making for bad joins. Fungi, mold and most
insects are appearing if the relative humidity is exceeding 65 %. High temperature
can accelerate the breakdown of joins.

The ideal environmental requirement for restored ceramic especially for salt
contaminated ceramics would be a storage room with a stable relative humidity
around 50 % and a temperature held within the range of 18-25 °C. The contaminated
ceramics can be placed in hermetic polyethylene bags with silica gel to maintain a
relative humidity within 40-65 %.

Storage

Ideally, the store should be dust free. A regular cleaning regime of the floor areas
should be established to avoid build-up of dust and dirt. The shelves for storing
ceramics should be strong, stable and secure. A thin sheet of high-density polyethylene
sheet of high-density polyethylene foam, cut to exactly fit the shelf size, will guard
against the possibility of chipping the base of the ceramic on the hard shelf material
(Fig. 25a).

Objects with irregular bases that may not sit safely on such surface should be laid
down on their side and supported with cushioning, if necessary (Fig. 25b-c). Small
objects should be stored towards the front of the shelf, with larger pieces towards
the back. Stacking flat objects such as plates should be avoided, as this will introduce
stresses, increasing the possibility of accidents. If the space is very limited, each object
must be separated from the one above it using layers of padding as foam discs.



25 Storage and proper handling of ceramics
(photo: E. Ottenwelter, MAFtur).
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When removing objects from shelf, great care should be taken to avoid damage
to adjacent objects.

Handling ceramics

Before handling objects, hands should be first of all cleaned. An examination of
the object should be made prior to handling. Loose movable parts should be noted
and removed before handling. Old bonds should be examined to make sure they are
still supporting the joins.

If the object is to be moved more than few feet within the same building, it is safer
to transport it in a padded basket or strong box with bubble wrap or polyethylene
foam at the bottom (Fig. 26). Each object should be spaced so that it does not touch any
other. The object should be lifted with two hands. The weakest and most vulnerable
parts of the ceramics are the protuberance such as the knobs, handles, rims, and
restored and damaged area. Therefore, they should never be handled directly by
these parts. Only one object should be lifted at a time and an object should never be
lifted over another.

26 Safe transport of ceramic material
(photo: E. Ottenwelter, MAFtur).



5. REMOVAL OF PREVIOUS RESTORATION MATERIALS!®
Removal of adhesives

Appropriate solvents, in liquid or vapor form, are used to soften and swell the
adhesive and separate the joint. The remaining adhesive is removed using further
solvent or mechanical methods by picking with a scalpel or needle preferably under
magnification.

The selection of the appropriate solvent for removal of an adhesive is based on
identification of the adhesive. Recorded treatment, colour, hardness and other
physical properties, together with their solubility in a range of solvents, will enable
identification of most adhesives.

To soften the adhesive, the solvent, in the form of a liquid or a vapour, must be
in contact with the adhesive for some time. Small objects may be completely sub-
merged in solvent (Fig. 27a). Solvent may be applied to larger objects on cotton
wool (Fig. 27b), placed on the joints and covered by an aluminium foil. It can also be
applied with a syringe (Fig. 27c¢).

There are several precautions that should be observed in order to avoid causing
damage when removing old adhesives, especially from low-fired ceramics. If the
object is low-fired or if there is unfired decoration on the object, spot tests should
be always be done to ensure that the solvent used will not cause any damage. If the
object is sufficiently large or delicate that unsupported collapse of the bonds may
result in damage then support must be provided. Only gentle pressure should be
applied to the joins to try to part them, as stronger pressure, applied before the
adhesive has softened sufficiently will damage the edge.

Cellulose nitrate adhesives (UHU Hart®) and acrylic resins (Paraloid®)

Cellulose nitrate adhesives range in colour from white to light yellow as they
age. They are together with acrylic resins soluble in acetone. If unfired decoration
is present this should be tested before application of the solvent.

Cellulose nitrate adhesive and acrylic resins are sensible to heat. For this reason
heating the joints in hot water may cause them to part. After the joints have parted
the remaining adhesive is removed mechanically or using solvent.

13. Susan Buys, Victoria Oakley, 2011, Conservation and restoration of ceramics, Routledge, New York,
pp. 74-83.
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27 a: sherds can be immersed in solvent; b: solvent is applied on cotton wool;
c: solvent is applied with a syringe; d: removal of PVA by immersion in warm ajc
water (photo: E. Ottenwelter, MAFtur). b|d

Polyvinyl acetate ( e.g. PVA®)

Polyvinyl acetates will generally appear white, clear or slightly brown in colour.
They may be slightly rubbery or slightly brittle, depending on their age and original
plasticity. Their solubility will depend on their composition and their age: warm
water (Fig. 27d) or acetone are often effective solvents. An ethanol and water mix-
ture may also be effective.

Removal of plaster
Plaster is the most commonly found filling materials. It can be softened to a cer-

tain degree by water and then removed mechanically with a hammer and a chisel.
It must be stressed that soaking a pot in water is very harmful to the fabric especially



in the case of low-fired and porous ceramics because there is also a danger of soluble
salts being drawn from the plaster into the body of the ceramic. If the edges of the
sherds have been isolated by a layer of lacquer it is possible to humidify the filling
without any danger.

Removal of overpaint

If the nature of over-paint has not been recorded, a test will have to be made
using different solvents on cotton wool swabs. Acrylic paint can be removed using
acetone applied on cotton wools swabs. A rolling action is used rather than a wiping
one, so that the paint is lifted up off the surface rather than pushed into it.

6. FIELD CONSERVATION*
Consolidation

If the pottery is found in a fragile condition, it must be consolidated before it can
be safely lifted from the ground (Fig. 28a). To consolidate a sherd or pot, carefully
use a brush to clean off the surface to which the consolidant will be applied. Make
sure the surface is not scratched or abraded in the process. Use only wooden tools
or brushes- metal tools can easily scratch and abrade pottery. Remove as much of
the surrounding dirt as possible to prevent large lumps of dirt from being consoli-
dated to the sides of the object. Using a brush, apply the consolidant to the pottery,
allowing it to soak in. Continue applying consolidant sparingly until it is no longer
adsorbed by the pottery.

28 Example of lifting methods, Ulug Depe. a: rigid container and
bandaging; b: consolidation of the ceramic and surrounding soil
(photo: E. Ottenwelter, MAFtur).

a|b

14. Sease Catherine, 1988, A conservation Manual for the Field Archaeologist, Archaeological research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 93-94.
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In general it is more effective to apply several thin coats of consolidant rather
than a single heavy coat. It is important especially with emulsion to allow the
consolidant to dry after each layer. There should never be a thick, glossy layer of
consolidant on the pottery surface. Allow the consolidant to dry thoroughly before
attempting to lift the pottery. Any material still wet with consolidant is more fragile
than it was before the consolidant was applied. Do not consolidate any sherds to be
used for analysis because the sample will be contaminated.

If the material to be consolidated is dry, a solution of Paraloid B 72° in acetone
can be used. Start with a low 3% to 4% p/v concentration for the first few applica-
tions and then increase the concentration to 7% to 10% p/v.

In hot, arid climates, acetone may be too volatile to be used effectively as a solvent
because it can evaporate before the consolidant has a chance to penetrate. Under
these conditions, toluene is a better choice of solvent because it is less volatile but it
is toxic. Ethanol can then be a better choice and it may be necessary to carry out the
consolidation process at a time when the temperature is cool as possible for example
in early morning. Loosely covering the object with a piece of aluminium foil after
applying the consolidant will also help to slow down the evaporation rate of
the solvent. If the pottery is damp, a PVA emulsion diluted 1 to 4 with water should
be used. While the consolidant is drying, try to keep the area around the object as
dust-free as possible. Windy days should be avoided because dust, sand will be
blown onto the consolidated surface. A piece of aluminium foil sitting lightly on top
of the consolidated object can exclude dust or alternatively, a box can be placed
over the object.

Lifting methods"

Before lifting, carefully loosen the surrounding dirt, especially if it is hard and
dry. Drops of water or alcohol can be applied on the surrounding soil to soften the
dirt and facilitate lifting. However do not moisten the object when doing this.
Always remember that freshly uncovered pottery, especially low-fired pottery, can
be very soft and friable while still damp.

Do not pull complete pots out of the ground before undercutting the pot, to
make it completely free of the surrounding soil. Then gently lift it out of the ground,
cradling it in both hands. Place it in a well-padded, rigid container. It can also be
placed in a bucket filled with sand.

15. Sease Catherine, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 26-32.



If a pot is intact but has major cracks or breaks, it can be lifted out whole if it is
wrapped first firmly with strips of gauze bandage. This procedure can also be
helpful for lifting a broken pot when the sherds are still held in place by dirt inside
the pot. If simple bandaging does not afford sufficient support, a more rigid support
can be achieved by further wrapping the pot with plaster bandage (Fig. 28a). A
separating layer of foil or plastic film should be applied first to prevent the surface
of the object from absorbing any plaster. Be sure to allow the plaster to dry thoroughly
before lifting the object. If ready-made plaster bandage is not available, it can easily
be made by mixing a watery plaster solution into which strips of gauze bandage are
dipped. Remove excess plaster by drawing the strip of bandage lightly through the
fingers. If plaster is not available, the same method can be employed using undiluted
PVA emulsion.

When pottery comes out of the ground, avoid the temptation to clean it buy
scraping, brushing, rubbing, or immersing in water. It is very easy to remove
delicate decoration and paint in this way, and to scratch or abrade the surface.

Do not lift a sherd or pot before ascertaining the condition of its surface. Make
sure there is no paint layer or applied decoration that has become or will become
detached from the sherd when it is lifted.

When an object is found in pieces, make sure that all the pieces, including the
smallest are lifted and kept together. When a large concentration of sherds is found,
it is not always possible to tell immediately whether they all belong to the same pot.
It is safer, therefore, to collect and keep together all sherds found together.

The content of any vessel should be carefully excavated, and possibly a portion
of it set aside as a sample. Intact vessels can contain the remains of their original
contents.

When a ceramic is very badly preserved, the soil can be consolidated and used as
a temporary support (Fig. 28b).

A NOTE ON SAFETY

It must be stressed that no chemical treatment, including acid handling, should
be performed without the supervision of an experienced conservator-restorer, and
nor without the appropriate clothing, as it can be a dangerous exercise not only for
the objects themselves, but also for the operator.

CONCLUSION

This book aims to provide a reference guide to the trainees who participated in
the training courses in the Leon Levy Archaeological Restoration Laboratory.
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APPENDICES

APPENDIX 1 - TREATMENT REPORT
Leon Levy Archaeological Restoration Laboratory

Form Number:
In Charge:

1. Identification and description of the object

A. Object Designation

TREATMENT REPORT

Starting Date:
Ending Date:

Photograph before conservation

B. Material

Ceramic, Glass, Metal, Stone, else

Thickness: | Diam:

H:

W:

L: | Weight:

Provenance: | Accession
No.

Object
Name

C- Archaeological Context:
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D- Description: (different parts):

E- Materials and Technology: (manufacturing processes, Decoration)

2. Assessment of the conservation of the object

A- Description of the deterioration (detail the different kinds of deterioration,
their extent, identify them with a sketch if necessary, identify previous restoration).

B- Analysis Observation (observation under magnification)

3. Causes of deterioration

4. Objectives of the Conservation and Restoration: Treatment Project

A-Requested treatment:

B- Objectives of the treatment:

C- Treatment Project:
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5. Conservation Treatments

Indicate the type of treatment, the techniques used, the products used:

6. State after Restoration

Photograph after restoration

7. Can object be exhibited?

8. Removal of the materials employed

9. Other information about object

10.Indication for the Maintenance

Formed by Régis Bertholon,
Université Paris 1 Panthéon-Sorbonne
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29 Protective clothing when handling acids
(photo: E. Ottenwelter).




APPENDIX 2 - SAFETY PRECAUTION
TO HANDLE ACIDS*

1. Always wear protective clothing; cotton blouse, chemical splash goggles, a dual
cartridge respirator, thick rubber gloves when handling acid or sherds in acid
(Fig. 29). Avoid getting acid on clothing or skin since serious burns can results.

2. When preparing an acid solution, always add the acid to the water; never add
water to the concentrated acid. Large amounts of heat can be produced by adding
water to acid which can cause the acid to sputter and spit. Add the acid slowly to
the water, stirring continuously to dissipate any heat that may be generated.

3. Ifacid gets on clothing or skin, flush the area immediately with copious amounts
of water. Rinse the area with dilute solution of bicarbonate of soda. For safety
reasons, acid should only be used in close proximity to a source of water.

4. Use acid only in well-ventilated areas. Be careful not to inhale the fumes which
can cause serious and irreparable damage to the eyes, nose, throat, and lungs.

5. Clearly label all containers of acid solutions.
Disposal of acid waste

Large quantity of acid should never be disposed of down the drain. When you have
small amounts of acids (less then a pint or half a liter), it is possible to thoroughly
dilute the acid by adding it to water, then neutralize it by adding baking soda (sodium
bicarbonate). The acid will be neutralized when it ceases to foam and effervesce.
The liquid can be flushed down the drain with copious amounts of water.

16. Sease Catherine, 1988, A Conservation Manual for the Field Archaeologist, Archeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, p. 95.
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APPENDIX 3 - MAKING UP SOLUTIONS"

A solution is a liquid in which a solid has been homogeneously dissolved. When
a liquid dissolves a solid, the liquid is referred to as the solvent, while the solid is
called the solute.

The concentration of a solution is expressed as the amount of solid per unit vol-
ume of solution. Thus, a 10% solution means that 10 g (weight) of a solid were dis-
solved in enough solvent to make 100 ml (volume) of solution: it should be written
correctly as 10% weight/volume or w/v.

The simplest and easiest method for making up a solution of 5% p/v Paraloid
B 72 in acetone, for example, is as follows:

1 Measure out 100 ml of acetone and place it in a glass jar.
Measure out 5 g of Paraloid B 72 (Fig. 30a).
3 Place the weighed out resin in the middle of a small piece of gauze

bandage. Pull the corners together and tie them securely with a long
piece of string to form a little bundle. Suspend the buddle in the sol-
vent, hanging the end of the string over the rim (Fig. 30b).

4 Put a magnet in the glass jar and place it on a stirring rod until all the
resin has been dissolved.
5 Write the nature of the solution on the jar, the solvent used and the

concentration : Paraloid B 72, 5% w/v in acetone (Fig. 30c) and the
date when it was made.

6 If the climate is very hot and dry, the seal of the jar may be tight enough
to prevent the slow evaporation of the solvent. As a result, the solution
will slowly get thicker. To help prevent this from happening, cover
the mouth of the jar with a piece of polyethylene before screwing on
the lid. The piece of polyethylene should be considerably larger than
the mouth of the jar to ensure that a good seal is achieved.

Diluting a solution

To dilute a solution, you must add more solvent. The amount needed is inverse-
ly proportional to the amount by which you wish to dilute the solution. Thus, if you
wish to halve the concentration, you must double the amount of solvent ; i.e.to di-
lute the solution by one third, you must triple the amount of solvent. The following
formulae can be used to dilute solution: V=Va ((Ca/Cb)-1). To make from a Solution
A (of a Ca concentration and a volume Va) a Solution B (with a concentration of Cb)
you should add a volume (V) of solvent.

17. Sease Catherine, 1988, A conservation manual for the field archaeologist, Archaeological Research
Tools, Volume 4, Institute of Archaeology, University of California, Los Angeles, pp. 132-133.



Example:

You want to make from a solution of Paraloid B 72 in acetone of a volume Va =99 ml,
of a concentration Ca = 16,5 %, a solution of Paraloid B 72 in acetone of a concentration
Cb =10%. You must add a volume of acetone: V = 99 ((16,5/10)-1) = 64,35 ml.

Increasing solution concentrations

To increase the concentration of an existing solution, more resin must be added
to it. The amount of resin needed is directly proportional to the amount by which
you wish to increase the concentration. Thus, if you wish to double the concentra-
tion, double the amount of resin. For example, suppose you have a 10 % solution that
you wish to increase to 20 %. You have 10 g of resin in 100 ml of solution. To double
the concentration, double the amount of resin: add 10 more grams of resin to the
already existing solution. This will give you 100 ml of a 20 % solution.

30 a:the weighed resin hangs in bundles; b: the bank is placed on a stirring rod; a b
c: the container is labelled (photo: E. Ottenwelter). c
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31 Trainees at work, 2011 training session
(photo: E. Ottenwelter, MAFtur).




APPENDIX 4 - ADHESIVES

All the adhesives used in restoration must be reversible. It is dangerous and un-
ethical to use other materials even if nothing else is available. There are three main
types of adhesive that can be used in the restoration of ceramics:

Cellulose nitrate (UHU®)

Cellulose nitrate is a very convenient adhesive because it is sold in easy to use
small tubes. It is soluble in acetone. However it has a tendancy to dry out over time
and become brittle. It also tends to become yellow as it gets old and is highly flam-
mable.

Polyvinyle acetate emulsions (PVA®)

Polyvinyle acetate emulsions are soluble in water. They are commonly used be-
cause they are available almost everywhere. The major disadvantage of PVA is its
tendency to soften when it becomes hot (30°C). 1t is not a suitable adhesive for use
in very hot climates because joins made with it will sag and creep unless storage
conditions can remain cool. It has also a tendency to change chemically over time,
or cross link, which renders them less readily soluble. It will also turn yellow upon
exposure to sunlight and when it gets older. It is thus the best adhesive to bond and
consolidate damp objects.

Acrylic resins (Paraloid®, Acryloid®)

Acrylic resins are the best type of adhesive to be used in restoration. They are
colourless, durable, and chemically stable. They are soluble in acetone and toluene
and are fully reversible. Paraloid B 72 is the most commonly used adhesive in resto-
ration. It should be stressed however, that it has a low glass transition temperature
(40°C) and therefore is not adapted for hot climates. Paraloid B 44 is the most appro-
priate acrylic resin in such case. (Tg 60°C).

Polymethyle acrylate Sokrat 2804 (PMA) is a water dispersion which is indicated
for the consolidation of friable ceramics and unbaked artifacts.
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32 Examples of restored ceramics during the 2011 training. a: Gonur, Bronze Age;
b: Gonur, Bronze Age; c: Gonur, Bronze Age; d: Ulug-Depe, Bronze Age
(photo: E. Ottenwelter, MAFtur).




33 Examples of restored ceramics during the 2011 training. a: Gonur Depe,
Bronze Age; b: Ulug-Depe, Iron Age; c: Gonur, Bronze Age; d: Gonur, Bronze Age
(photo: E. Ottenwelter, MAFtur).




34 Trainees at work, 2015 training session
(photo: E. Ottenwelter, MAFtur).




35 Examples of restored ceramics during 2015 training session. a: Ulug-Depe,
bronze Age; b: Koneurgench, Medieval Age; c: Ulug-Depe, Iron Age (photo:
E.Ottenwelter, MAFtur).




36 Examples of restored ceramics during 2015 training session. a: Ulug-Depe,
Bronze Age; b: Ulug-Depe, Bronze Age; c: Ulug Depe, Iron Age;
d: Ulug-Depe, Bronze Age (photo: E. Ottenwelter, MAFtur).




37 Examples of restored ceramics during 2015 training session. a: Kone urgench,
Medieval Age; b: Koneurgench, Medieval Age; c: Koneurgench, Medieval Age;
d: Koneurgench, Medieval Age (photo: E.Ottenwelter, MAFtur).




38 Photographs of 2011 and 2015 training sessions in the Leon Levy Foundation Laboratory
of Restoration (photo: E.Ottenwelter, MAFtur).
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