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Introdaciion

Mol amifacts are found ab excovation sites tmoughoul Turkey.
Slag deposiis ind cobd-worked obpecta from nitive ores dale
the proscessing of copper froim the lae chghth ooy seventh
millennsum BOE o astonli. Archosolegicol senlement in Turkey
is wsmally deseribed i secialion with metal working el
ooy acconding o ke followlng general chronodogy: Cop-
per A SH0-3000 BCE; Barly Bromge Age: M00-2500 BCE:
Middle Broowe Age; 23062000 BCE; Late Broooee Agge: 2000
1200 BCE:; Enrly Iron Agre: 1 200-80H BCE: and Lage [ron
Mg BIHG0 BOE, Copper, ir, lend. sibverand gold felec-
trum ) were mined in Turkey, wherens tim was imp:rl.:d fram
Mesopotamiz. Perhaps: the mest fumous godd refinery i sncsend
Anatolin was ui Sardis. dating o the 6h cemury BCE.

Déterioration & Preservation Technigques

In naiure, metaks u=oally exist within nalurally eccomng ang
dizposits in ibeir oxbdboed saes, Wi they are sivelied and
farifeer vefined for processing as amifneis, they ane reduced o
their less chemically swhle mealli sinies. Daring burial, mel
als rulem o their oxidnaed forms by corroding in the presencs
af nygen and moisimde. Corrosion can be acosleraied bn acidic
ar basic burinl eweirmaments, or by the presence of aalis ssch
25 sidiem chloride. Oiher salis, such m carbonates @nd sul-
fates, can chemically combing with metals 1o Torms exgrmnsive
cortesion lavers. Commosion may abso pit meial surfaces, ar
extend deply ineo the nterior structune of anifacs. Mest cor-
rosiin lnyers are prolective, helping o prevent huriber oxsda-
T yel somme are destructive and aceelerne tho deterioration
process. Oshdstion can proceed o evenmunliy cotrode a6 emire
metnl amifiet, without any metal core remaining, These arti-
facts can, therefare, be extremely fmgile when ancovered dur-
img excavation, with a deceplively solic appearance.

Execavaiion & Lifting

Clesely inspect metal antifacts prior o lilking them from burs
ial, Valuahle information regarding fahrication or use may lie
im o boosely pdluesd coeresion loyer or in adjpoerd soil deposies,
Aifter carefally removing the ndpscens scil, Bf Frapgile amifaes
wilh an underlying support, such as excavation iools or large,
rizif sheets of plastic or meal. Exremely fragale olxjecs may
reqquire addirional support arcaind ikesir sides.

D novi. plisce metal urtifacts in closed bags or tight fis
ling contaisers direcily ufler excavalion, snce modsfare may
cobhoct e and cavess funiher cormossoi Tistead, allow them
ta dry elowly in open comiainers, wiith adequale sappaor fo
presens damnge during hundlimg arel tmnsit to the excavalion
proceskng Tacili

Cleaning. Siohilization & Repair

Because of their deceplively siahle appearince. archaeokng-
bl enctals masst be canefudly eximmined prior o cleanng. Doge-
wment their conditien prior o any cleaning sther than gerile
brashirg, simoe they can change dramatically dureng conser-
valiom treanment, Examanation can be improved by using low
power magnificarion, such asa mapnifving ploes, jewelers

Giirty

Tarkive deki heipen her kg merksrinde metal bulunialur ele
pegmekiedir, ¥isessl maden yoiaklarmo it ciimil binkimli-
lemi ve suguk mbenmis abjeler yardom 1B, hakar madeninin
Ansdolu'da 1.0 poy 8- eeken ¥, byl dan beek Kullonalififiin
bilmekieviz (Caydni), Torkive'deki atkenlojix verlesimbier
bamindirdiklan metnl dretim ieknodogis ile baglannh ok
s kromolojik tabloye onays koymstadeion Bakr Cage: Lo,
A500-3000k Eren Baome Cages L0, S000-2500: Oevn Bronz
Caj L0 25002000k Ger Biomz Cagi: L2, 200 1200k Erken
Deermir Cuga: L0 1200-R00 Geg Demir Cagr: DO, AH-600,
Bakir, demir, kurgu, giifmis ve wlim (elekron Anadala'dn
grknrulirken. kalay Mezopotamyn'dun geririlmeikiewdi, Eski
Anudala’nun en iinli alim afiners ise 1O 6 izl faib-
lenmekte ahup, Sardes’de ghin wafoma Eanbmeir,

Bazulma ve Korunma Kogullan

Metaller doguda genellikie oksidasyveons ugramy dorimeda
o dasnarlan iginde bulunustar, Ednildiklen ve obje haline
geibrilemek anne e mafine edildiklerinds ise kimyasal ogidan
daha oz sabil (duragan) olun meilik bale indsgenirler. CGomilii
knldiklan sdiregie, chsijen v nemin varleé nedeniyle koroz-
yooa {hoeulmiyal ugrayark yeniden olkside olorlar idegada
udusduklan hale gerl ditiseriers. Agit ve alkali gitmil oriam-
Inrmida veyn sodyum klonir gikd mzlamn bubandego kesallamda
kornzyom alussim arlacakir. Kabiiat ve siiffan gibi difer
nwelar kimyasal sgwlin mecalberle bilserel penis yayilim
pismeren korogyon inbakalsn olusturubitidler, BKoroeyvon metnl
yimeyimde gukurlar opulmasima da meden olibibmekie voya
abielerin i yam i derindesnesioe etilenskaedir, Bomzvon
tabakalanmin gogu karuyscu dzellik teidspinclan metalin daba
ilerd dorecede kotoryonn ulromssim sngellemekie, bazilan
15t wihrify edicl odup, bozulma sirecini melandrmakiadir.
Cksidusyon ergeq; abjenin bdiiniinim geride hog melal dei
kalenayucak beginsde kosorvon maddakerine dnismesiog vl
scahilir, Bu nedenle, sie konusa oibjefer kan simsindn glimggma
gikarildiklarndn saplom ghaimidlerinin aksine som derece
hissas v kimlgan alacaklzdir.

Kazi ve Kaldioma, Tagima Blemler

Ohjeler bulumduklsn yerden Luldsrmnidan dnce vakislan
incelemek gerekir. Yapmi-licetm ve kullumim Geelliklen the
il deeneli balgilerim metal alsjeden kopabalecek koeoxyon
inbakulan veya ohjeyi gesreleven iprak iginde yer alnbilecef
pondindmde mulmalsde. Chjeyi kaplayan toprak dakkatly bir
baipimcke permizkeramnell, hissas fulusbalar alian desick vy lo
kaldinbmalidir. sz ke destek, kazs alethen yamsica bilyok
v saglam plasik veyn metal levhalor olabilir, ok kimlgan
ohieler ise yan Esmmlanmslan da ek desiek oygulanmasim
gerckiirehililer.

Metnl vhjckeri kozimin ardindan (oprkian gikan lifikean
lemen sonm) kapah torhalar veya kapag séoes kapanan kaplar
e yerkegtimedk skmcninr, s bu penmin gende pefunkonea
e disha ilen derecede Rorozvan olusuimuna vol agacakor, B
meclenbe obgelerin kapagh sk ksplar iginde knrumass saglm-

mile; bulumtulamn msan eliyle ve asama sirasinda tahnb
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lowipeer OF MiCroscope Close pheervation of corresion may
revenl impertant detenoration products or fabncation delasls,
inchuding ool marks or coigimal surface decoration. Peeodo-
morphs, which ane the forms of sseociated burial materiols
such as texiiles or cordage within the cormosson lavers, may
nl=o be revealsd,

The Foces of metals comservation has shified [npecem
years (e intensive cleaning and ¢ommoskm emavil 1o eor-
rosion prevéntion aml siabilization, This is parily hecouse che
priginal surfnee of the anifact may be soméewhern: m the Cor-
roscion bpver, and panly bedimise remuvang proctive comosion
cam g mowe mpad axidation im smmpge. AL limess; superf-
cial coerosian is carefully remaved with sodft brsile brushes,
woodl probes, metal meedles, dental picks, wooih brashes,
scailpeb:, amd other small band wols. Btlaeal or s smal] smoom
ol weer | preferably distilled of Jetonized) may be nsed with
small brisbes or cotban swehs, 1§ water is used in cleaning,
the artifact must he thoronphly dred before i1 35 placed ina
sealed confamer. More aggressive methods sach as electrn-
cally powened notary and vibratos seols. immersion in water,
mnil rearment with sofvents and acids are mrely used during
cleaming in the field because of the damage they can cane.

Advanced cormosion remeval lechnigues are peserved
wntil it is detenmbned that no mone information can be pained
fromm the cormosiom laver. or thal the cormasion is itself harm
img muber than protecting the abject. Insbedd of removing oor-
roston in order W viswally investigats the surfaee, analyze
metal allove and siady their febrication techinology, non:
destructive echnigues sach ns mibiogrophy and x-ray Tuo-
mesocniee ane e redquently used in research lnborasees,

Sorme maegl ariifacse cominee o corrode ofter sxeovs-
tiom, Capper alloy ohjecis con develop small pits of pale green
cormsion | bronee disease b and iron objects can develop nad
il owangge corrosion peodingts (rus). In these coses, desali-
nabicn or chenncnl regment may be reguined. Since water
cagnses cormasioa, metnls from dry lind sites are md desali-
matid |5ke cermmecs by mmmersion msscoessive biths ol wans,
Insgeinl, oilser tectibijoes have been developeil, such s the
Immeersiom of iren in werm alkaline sulfite baths o dissolve
irom chioricles. and ihe applicamom of benzodrizzoke o croale

ot nlemek win de peekll desekiar kullomimaliche

Temizlik, Stabilizasyon ve Ooarim

Yamlticr bigimmde salam izlenim vermelen nedenny i, arks-
odoik enetal bulunulann iemizik iglemieri dncesinde brenle
incelenmelen gerekir, Bu asamads dikkatli bir Drgalamadan
bagka temadik uygulasmml ve dncelikle lusunon duran
belgebenenclidir, wira konimm blemben smaanda ohjede sngiro
bir degisiklikle karsilagiluhilie, Inceleme biayiilieg weya
mikroskop gitd araglar vardom ile daba aynnili olarak
yupalahilir. Konxevanun vaksndan lnoskemmesl dazmli bozulmi
enadidelerinin ankagiimasi veyu retimbe ilgili bilgilers
ulagimunsim (aler ixlen veya iegin yvikeey siksbemesd giba)
saflayahilir. Tekstil, ahsap ve derd gibi. metal obge ile slskils
orgamik maddelorin Koroeyon yardamiyla Korimmas) sana-
cunds glinlimiiee kalahilen “preudomer’™ aluguimlar da bo
ineeleme simsmda suptanabalirler,

Metal abjelerin komsarvasyonunak) vaklagimiar aom
villanda degisim phsiermis, objelerin vogdun olamk emizlen-
meed v koroevon tehaknlanmim tmmamen kalibmlmass verine,
kormeyanan seahilizasyorm ve ilerleyasinin dolenmaess yiduna
grlibmiglir. Burrm bir veden, obpenns Gegibn vy inin koreyon
mbakasmin iginde ver alabilecek olmase; diger nedeni e
karuyuen koroevon mhakss"nm Kaldimimasmmn, objenin
depalanmasz sirasinda daba lneh ve ekili sksslasyona yal
myma ihtimalimn olmasudic. Cogi zamiai, yapay komzyann
yurmsgik o elyafs fingalar, shsap/hamba gubaklar, igneler
dlisei nbetleri, dig furgulen, Bistirtler ve bemeen kibglik ef alo-
leri il temizlenir. Ethanol voya s ale (percalien sal veyn ge-
iomize <o mendendiribnag kigik fegalar veya pamuk (hnmbu
subsuga surbmig | ca be iemivlikie yardimo olocakir, Ancak
epericmizhik slemi sumsinda su kullamlmes ise, ohje torbava
vews kuinyn yerlegtiribmeden dince mmamen kurulugomdan
emin elunmalidr. Elekinkle galigan yiksek devirll veya
Litfegurinh aragiarin FNTLIFTIL I waya daddirma, l.'l!l:l'lll.'l\'Jh."r W
nertberke wemizleme 1se yol agahileccklen ahribat medenayle
kazy ortammida noidiren bagyurulan yéntemlendir.

Gielagmig boroeyon temizleme wekniklen 19, kirogyen
tabakalarndan dobea fazka bilgs edinibemevecedi veva korozx-
womum abijeyi karumakinn gok rarar verecegi dunomilanda kuwl-
lambabili, Yiindyin porse] incelomes $m kovozyon tabukalaimn
kalchrilimasi yerine, meial alaginlaninm analizi ve ilretim
iekmndndisinin srasnnlmasi, mdyografi ve XRE gibi tahrib
eimeven yimicmlerin kalkamlmasma amasiemia laboratayar-
larinda sskhkin bagvumalmukiadir

B el ohjeler s woprakalimdsn cakonlhkmn sonm
da bapulmuoy {koroeyonn ujrnme | strdimmekeedier. Bakir
alagimi vhjelende sgik vesil renkie ve Kiigiik ovukiar olusturn
{hreame hasteh@e) korozson tin gorliliicken, demir ohieler
ke we poatikol rengd karmeyan maddelenni {pas) tretir-
ler. B gibi dursmdnrda “mwzlardan arncdimmn™ veyn kimyvasal
igtemiler gerekli olabilic. Su koraeyon aelugshmua yal s
wii, kuru alanladan ele gepen menl bulunsular pigmis seprk
abjelerle akiugu gibé ditrendi depistinlen hamyolam daldmiank
arindimiimaz. Bunun yerine kullamlan degisik slintomler
arasmia, démuar Klonkr iezlanmn coziaht hale pelmesimi



a chemi-absorbed barrier ilm on coppes allpvs, Mumeroas
irm nhjects are often excavoled from Hellenistic, Bomsn,
Byrantine and Eslamic levels, Conserving lange guaniibes of
these Dnds can e problomstie, amd M hinees “mass reptiment
techinigues for desalination of iron ohjects are developel in
the fickd lab All of these methods reqgaire am andersianding
of Ui chenmstry livalvid, and sne devedoped on saie by 8 con-
servagos, Full deseripiions of these progesses are included in
the refererces helow, as well as sther conservtion Ineratre.

Promective coatitgs are sometomes applied 1o metal ar-
fucts a% iasiure barrhers b help prevent fgiane coarrasion
Ircralac, for exnmpds, is an acrylic lacquer thol s sometimes
upplied 1o the surface of copper alloy antifacts following ben
potriazade reatment for bronee discase. Whon oeesiany,
repuibrs mny e made on mesnl orifnets with Peresledd B-72
{approximately 45% w'v in aosiome ) as en alhesive. Large
ohjects may require o tronger adhesive, woch as Paralaid B-
AR, Upsme D recomstrision. gap I, and mpaening B
are penerally reserved Tor exhihivion. and eol corried oul in
field Ishorabories,

SGrnge

| 'nIiL:r-l:hun:wnl:m:::I finds, permanen stomge foe metals is
bept ns dry as possible po avoid corresion, Since dry siorage
s al ueher S5 relative hurmidily are psally nit possible
iy Wb g, o even advisabde for other excaviied malereals,
metals are ofien stored i individas) conmivers with drying
agenis.

Dy mucmo-cnvironamesls are epcated 1or mets] amifacts
iy anoring theny in clossd containers compossd of inen plas-
tics, stch as podysiyrene and polvethylene, Silica gel is the
mask commen drying ogent ussd an excovations. Silica gel
ahwirbs moesiure gver me, s i miuest e momiloned and recon
diiesad periodically by besting o 130°C for approximuiely
three ks o drive aff the shsorbed mnksmre, Although the
frequency of the reconditioning schedule varies with storage

ounditions, many siles recinxdition all of their silica gel cach

saflavan sicak alkals sl kuvyoso He, bakir ibag i abjeler
Grerinde kimyvasal olwrak sofurecy Be bariver meyding petiven
henzmriazobe bulunmakiadir. Oiellikle Hellenistik, Ramn,
Bizans ve lslam dimem biduntulan arasmda gok sayufs demir
olro ver almaiadie. Demiar bulunbalanm nkoeligomdekl arig
komservasyond soranla kilshilir ve hiyle hallerde demir
abijeberin mazlardan anmdinlma iskemlerinin “toplo halde="
vaquimas wgan kax Isbomuvanmla wygulenabalic Sizonek o
siinternler Kullanibmas aominludur, Bl h yontember oy eis-
Inyscimn kirea bilpkst venisira kaz onamands st Konusu
leaallann bir konservaitr tarafimlan hazrdammasing da genck

tirer. Bursla belirtialen wintemlenn aynmblan asadida venlen
peferaitalar yamism, koaservas yonia il vaymisr arocenos
da YEr e,

Depolama

Kazist yagudmg diger buluniularin aksime. meiallerin wan
sinely Gepatanme ‘koroevmu toleimek” amse e olabildgine
furw cotanmsdn vaplmalshr. Kaz onaomndn hagl nem oz
‘& SFrim alnnda sabit nuikan depo alondanm varemak slanakss
alduge ve diger balumialar s de bu sdsten deenldiiowmn
mitnl shieler de penellikbe avn ambalnglar iginde ve bapal
nemilekl viikselmelen engelleven dengelevicilerss hirlikpe
saklamiriar.

Botad Bubumalar, polistzen ve pobietilen 2iv Kimvisal
aculan sikisiz plasiklerden vapilmis kapals ambabajlar for-
halar, kutnlar, vh.) igimde depolanark, kendileri sgm mikmo
guvne kogullan vansilabifr. Ko omamminda oo vasgm kulkndan
deppgeleybel malzeme “silika jel*dis. Bu maddenin dzellips
artarmidaii nemi iplomnss eddugundun, sarekli izlenmesi ve
dilzenli araliklarla { ISEC e kadar yakboak g sam boyunca
lirilanarak emdigi nemmin grdenlmesi sag lmmsalidir. S
kosnsn knrurma iskeminin siklef depolamm Kosullanig g
defismekie birlikie, coge kamilo bo igkem ber cabigma mevsi
mande vapidlimakiadir, Silika jel'in doromomi Eontrol etmenin
ir ol da depodansa kaplanmnm g Bagl nem dunsmani
helirtir kiigik kamlor verkesimmekrir, Gepmisie pek gok keeda
kohalt katkaly silika 32l kullomms yoygmndi, zira by masdde
sayesiche ortamdaki neimi emen silika jel'in rengs peimbeden
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seasom. A practical way to monilor silica gel is by insall smalbl
relarve humiding-bndicaing cards in the siorage contaiers.
In the past, masy excavations used o form of silea gel with
= cobalt inclicatar that chunges from blue w pink as il absocbs
isaristure (roan the cnvirenimant, Coball selts have recenly
heen identified as possible corcimogens. Conseqoendly the
bloesto-pink indicator cards should be handbed wilh caution,
il 1 Brlue-to-prinks sibia ged can no loeger b reconmmendead.

Frowide sdequeste sapparn for the artlfaas whibin the
closed pilysthylene bags or plastic containers, using non-
scidhc makerials such as acid-Iree Gssue and scid-Iree cirnd -
Tl o foaim Achdic mmsersal, such i newspaper. candbod,
ainid vl shoald pab be e, sines acid vapors catulyes addi-
fwmal crmasian resctions.

Divmot Beegeet aboul sxcivated melal anifacts. omce they
arg stoved, Unlike some ather excavited molerials, nietals
require perisddic monitoring, re-tremmend snd re-housing if
by comtinee 1o cormodes, B
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yagamakiadir

Hunde Kdkien Ersoy, Ankara Universitesi Baskem Meslek
Yifksekokulumla dgretim dyesidir. Arkeolojik buluntularm
konservasyomn yanisir, arazide komservasvon ve kenser-
visyon efifimi konilarinda galagmokesdir.
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Field Moles is a series of essays writicn by professiomal con-
secvabars and archaeedigias. They are intended for archae-
olisrs, comservabors and studenis as resounce gnides for the
stabilieution and preservation of escavated maserinls and

urchaepkegical sites.

Far addiional copies of Field Maones, or more indeomagion aboin
the series, please conmct; Japonese Insdiiole of Anapodian
Archasedogy, Besit Galip Cad 6371, Gazioemargurga, Ankar,
TURKEY, Tel: 90-31 24 37-H017, FAX: $0-3] 2-440-0558,

Ko Moilan prodissyonel konseratd vie arkenloglar tasalindan
yurilmg alan hir mmkaleles dizisicis, Arkealoplan, konses-
wvaitrler ve direnciler igin kax buluntulan ve arbeolajik iren
verlermin stabilTmsvonuw ve komanmas ile deili kaynak pehber-
ber olarsk s lanmasur.

Ko Matlan mm kapyalonndan edmmek veva ba diz hakkinca
dlaa bil almak igin lifem Fpvirmmee: Jopanyn Armdola Arcke-
alijish Enstiiisi Resit Galip Cid, 637, Goioenrgasa, Aikonr—
TURKIVE. Tel: #0031 24377007, FAX: #0-31 24466854



