H ATMOZXZ®AIPIKH PYINANZH
QX MAPATONTAX KATAXTPOOHX
TON APXAION MNHMEION

T4 pdpuapa TG "AKpOMoAng, Tol oUPBoAOU aUToU TAG MOANG T@V 'ABNVaY, Gv'éxt TG "EANGSag
O6AOKANPENG, UpioTavtal, Td TeAeutala Xpovia, EKTOG Anod Toug d1apopousg GAAOUG MapAayovTEq
KATAOTPOPAG, THV MPOCBOAT TAG ATHOOPALPIKFG PUTIAVONG MU TViyEL TV EAANVIKH MPWTeUoU-
oa.
Té keipevo moU akoAouBel ouvtdaxbnke pé Baon v dvakoivwon To0 kaBnynti O. ZKOUAWKIdN
('EBv. MeTobdB10 MoAuTexveio) oTd AleBvéG SuvéSplo yid T pumavaon Tod mepBaAAovTog, nou
gylve otr) Oeooalovikn, 21-25 SentepBpiou 1981. "Exoupe EEXwPIOEL TO péPOG MOV APopa TV
MPOCBOAY TOV A0BECTONBWY Kai EIBIKOTEPA TV HAPUAPWY AMO THY ATLOOPALPLIKY) pUTavan.
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1. @0eiq Kal naxog TG oTIBABAS OTIG YUPOTIOINMEVES IEPIOXEG EVOG ToiXou ToU ‘EpéxBeiou: x+ 0-1 mm, 3+ 1-2 mm, @ 2-4 mm.

"E& elval ol kUplot mapayovteg @Bo-
pag mou é@eilovral oV atpoogat-
PIKN TIPOCBOAT:

1. T6 vepd moU May@vel oTiG KOO~
NTEG (PriyHata) TRG METPAG TPOKA-
Abvtag, £Eaitiag TAG TpokaAoUupe-
vng 31a0ToANg, TO OTMAcIud g,

2. 'H &éBpwon TAG METPAG, TOU
Ogpeiletat ota aiwpolueva owpati-
S1a,

3. 'H pBopda nou mpokaAeitat and pi-
KPOoOpYaviopous,

4. Skaoipata TOU HaPHAPOU TOU
opeilovrat oty OFeidwon  T@V
HETAAAK@V OUVBECHWY (roy ToroBe-
enkav &ite kata TV oikodounon
ToU KTIpiou €iTe, KUPiWG, KaTd Tig &p-
yaoieg ouvTipnong Tou),

5. 'H mpooBoAny amd ta O&éa, mou
nepléxovial otV Atpéopapa  Kai
B5polv oé ouVBUAoHO HE TO VEPOS THG
Bpoxig npaypa mou Exel oav anote-
Aeopa TV ArooUveeadn ToU METPWM-

patog (CO2,S02,S03,NOy ),

6. 'H npooBoAr| and 16 SOz mou Exet
@G £nakoAouBo T yuyoroinon TAg
grpavelag g nETpag (M€ EAAEWN
8poxng).

‘H teAeutaia aut nepintwon, yuyo-
moinon TG Em@avelag, HeAETHONKe
Kai anodeixBnke TG 1 OXETIKY OTI-
Bada mepiéxet 80-97% yuyo, 16 B
Taxog TG oTIBadag, mou PETPNONKE
HE WA véa péBodo (v omoia xpnat-
Horotel 1) duada pyaoiag ol £pya-
ompiou ToU KaB. EKkouAwidn) elvat 1-
15 x1Aoota. ‘H oUykpion ayaApdtwy,
énwg autda elval ot onuepvh Toug
KataoTtaon Kai o€ MaAiéq pwrtoypa-
pieg fi £kpayeia, mou Eywvav £5@ kai
10-60 xpovia, £deiEe nWG 1) HEYGAN
PBopa TV Epywv dpxloe 5® Kai 20-
25 xpovia, ouyxpévwg dnAadn pé m
Blopnxavikr avdamrtugn TG MEPLOXNS
TV 'ABnvav Kai pé v alnon TG
ATHOOPAIPIKAG pUMavang.

Ma np@tn @opa £rmonuavénke T6
yeyovog OTL oi AemTopépEleg T@V
YAUTTT@V BpiokovTal ArMOTUNMWHEVEG
navw ot Aemt omiBada yuyou.
"Etot, i otepéwan ToU Aemrdratou
alTol oTpWHATOG (ME TV énavago-
pa Tou Amd yuyo of acBeotitn, WE
CO2 Un6 migon pé YnAn Bepuokpacia
) né didAupa CO?—3) avripetwioT-
Ke G 1) KaAUTEEN AUom 016 MPGBAN-
Ha. “Etal, olpgwva pé gupBouAn Tl
KaB. IKOUAKISN, T6 yAurtd Tol Ké-
kpora kai TAg Mavdpocou kai ol Ka-
puatdeq petapépbnkav otdé Mou-
ogio TG 'AKPOMOANG Kai ToroBeTr-
Bnkav o¢ dlapava «doxeia» HE Glw-
To. AUTR N &vépyela amoteAel pia
MPWTN PAaocn yid ™ ouvtipnon Tav
Hvnueiwv, @orou va BpeBel TO
KaTaAAnAo UAkO TpooTaciag Toug
Ta aiwpoupeva owpatidia (okoveg
K.4.) o€ ouvduaoud pé ™ Bahdooia
arpéopaipa rpokahodv ™ S1éBpwaon

2. a. Tpipa TAg Lwpspou Too e
onueNdvovTal TG OnpEia yugomoinang.

6 onueia

7o Kéxpona kai TAG Mavdpacou:




TOU pappapou Kai uag napouotalouv
£va el0g HETATPOMNG 0AV THG Aupo-
BoARG. 'H popen auth g S1aBpw-
ongG KATtaoTPEPel TO AvayAugo Tav
Epywv TéXvng. Ta pdpupapa TAQ
"AKPOTOANG £Xouv TPooBANBEl Evro-
va ané T SidBpwon TOUTN, TAG
omoiag 1) évépyela évteiveral kai
eEaitiag ™q atu. punavong Tou Ae-
kavonediou TAG 'ATTIKAG.

Oi eikdveg 1 kai 2 deixvouv Tig B€-
oelg Kai Té ndxog TG yuyoromnue-
vng Tmeploxng ofé &vav Toixo TOoU
"EpéxBelou kai o€ yAurtra ({weopo
TOU MapBeviva, CUUMAEYHa ToU Ké-

3. Kapudric. Mapatnpodpe 3uo Timous PBopas:
0T BeEj pEPa, Moy EPXETAI OF Enagn uE Ta vepd
TAG BpoxAg, 6&vn mpoaBoAr, oTé dpITTEPS
HEPOG Moy Bev BpexzeTar, Biwan.

Kpora kai TAG Mavdpdoou kai Ka-
puATI])

SXeTIKA P TRV TPoaBoAY and 6&a
(7 oroia nmapatnpeitat pévo pé v
napouoia vepol), autr} 6peileTat Ku-
piwg ot HEYAAN Xpron TG KEVTPL-
KNG B€ppavomg TOV KaTOKIGV Kai
otv atgnon TG KukAogopiag TOV
aUTOKIVATWY OTO Aekavomédio TAG
'ATTIKAG Tou €xouv odv £nakéAouBo
v at&non tod CO: kai TV Eupavi-
on évog véou oroixeiou pumaveng
ané T Blopnxavia, 100 SO2 O€ PeYa-
Aa M0o00Td. $€ ouVBUAOUS HE Td ve-
pa TG BPOXAG TG Mapandvw punav-
TIKG oTolxela MpokaAodv T d1dBpw-
on T@v papudpwv: Mapampeital 1
AaroAéruon TG Erupavelag TG mé-
Tpag. ‘O povog TPdMOg dlaowong
TOV Epywv TEXVNG And TH Hoper al-
m TG @Bopag eivat 1 mpooracia
Toug ano T Bpoxn. v eikéva 3
napatnpoldue dUo TUMOUG @BopPag
navw oto idlo dyaipa (Kapuarig).
ra 6oa apopolv v 6&eidwon TV
ATOAAVWY OUVOEOUWY TV ApXITE-
KTOVIK@V HEADV £VOG KTipiou mapa-
TNPoUuE NWG T6 ATodAL (fj T6 oidepo)
ToU TOTIOBETHONKE WE TOWWEVTO OF
aueon £nagn pé 16 uappapo, MPo&E-
vnoe onacipata éEaitiag TG 6Eidw-
ong Tou. 'H 6Eeidwon autn évreive-
Tal ané ™ punavon TG atpéogat-
pag. MapatnperBnke dnAadn nwg f
S1aBpwon TMpe HeyaAlTepeg dlaoTa-
oelg and 16 1955 kai népa, onoTe 1)
£kBlopnxavion TG 'ATTKAG Eyive pé
Taxy puBuo. "Etol, uropel va UrnoAo-
YIOTET ) érutaxuvon Kai fy évraon TAg
®Bopag, rou d@eideTat oAV ATH. pU-
navon, oé 25-30% nepirou.

‘H @Bopd mou mpokaAeltal anoé -
KPOOPYaviopoUs (putikols Kai fwi-
KoUG, kaBwg Kai Bakmpidia ol npo-
Eevolv Beiwom) avgavel onuavtika
HE TRV £nidpacn TG ATHOOPAIPIKAG
purnavong.

Ta aiwpolUueva ocwpartidia (okoéveg
K.4.) 0 ouvduaopd pé T Baidcoia
atpoopaipa npokakodv M SiaBpwaon
ToU papudpou Kai pag napoucialouv
£va €ldog peTatponig odav TG aupo-
B0OATG. ‘H popen aut TG S1d8pw-
oNgG KataoTpéPel T6 AvayAugo Tav
Epywv Téxvng. Ta udappapa TAG
"AKPOTOANG £xouv MPoaBANBET £vto-
va ané ™ ddBpwon TOUTN, TAG
onoiag 1 évépyela évreiveral kai
£Eattiag TAQ ATY. pumavong Tou Ae-
kavornediou TAG 'ATTIKAG

Oi &peuveg ToU dieuBuvel 6 kaBnyn-
™MQ ©. SKoUAKIBNG ToV 6BHynoav
OTO oupnEpacua 6Tt Te povo Mpoa-
TateuTikd UAIKO, TIOU TOPET va xpn-

ooromnBel yid@ T@ papupapa TG
'AkpOToAng, eivat éva UAKo T6 drnoto
Sév B4 £rutpénel T danépaot) Tou
ané ta Ca?- o TO UAKG autd Ya-
XVOouv Tdpa va cuvBEcouv Td dlago-
pa épyactripia Mol acxoholvral pé
Td mpoBAriuata Tol Aifou.

The Effects of Atmospheric
Pollution on the Deterioration
of Ancient Monuments

The marbles of the Acropolis, the symbol of
the city of Athens, apart from the other cau-
ses of deterioration have heavily suffered re-
cently from the attack of the atmospheric
pollution hanging over the greek capital
The text that follows is based on the report
of the Professor of the National Technical
University of Athens Th. Skoulikidis made
during the International Conference on Envi-
ronmental Pollution, that was held in Thes-
saloniki between 21-25 of September, 1981
Emphasis has been given by the editor to
the part concerning the effects of atmosphe-
ric pollution on limestones and especially on
marbles.

There are six main types of limestone and
marble deterioration caused by atmospheric
pollution and its attack:

1. Water freezing in the fissures and thus
causing stone cracking due to its expan-
sion

Erosion caused by suspended particles.

. Biodeterioration.

Marble cracking produced by the corro-
sion of steel clamps and junctions
introduced either during construction or,
mainly, restoration

5. Attack by acids contained in the atmo-
sphere that, combined with rain water,
result in a stone dissolution.

Attack by SOz that,in absence of rain wa-
ter, creates a gypsum formation (sulfation)
on the stone surface.

The study of the latest case, that of sulfation,
proved that the sulfated film on the marble
surface contained 80-97% gypsum, while
the thickness of gypsum film measured by a
new method the «pin probe method»~that of
Prof. Skoulikidis' group-was found 1-15 mm.
The comparison of ancient statues in their
present situation to old photographs or mo-
ulds made ten to sixty years ago led to the
conclusion that the severe deteriotation has
started twenty to twenty-five years ago. a
period that coincides with the intense
industrialization of the area of Athens and,
consequently, with the increase of pollution.
Moreover, it was observed for the first time
that the sculpture details have been pre-
served, as if printed, on the thin gypsum film
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