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AZEIOAOTHZH EEAAAOICMENGN ITYPOKAAXZTIKON AIIO IIEPIOXEX TOY
NOMOY POAOIIHX XAN LYXTATIKQN IIOZOAANIKQN TEIMENTQN®

I. MAPANTOEX, I'. KOZIAPHE', B. ZIIEPAIKATEH);.], T. KAPANTAZH',
B. KAAOEIAAL , X. MAAAMH

IZYNOWH

Zmv Towtoyevi Aexdvn s Kopomviig, T6@@ot, Topeites ®ow Inhto-poappto-poQyaizd Wijparo evalhdoo-
vrou HETAEY TOUS %ot OXNUOTICeMY e Neatatetoilnuatoyevyj oewd. Ta mugoxhaotird pwéAN g oeLpds ivar
eEohhowwpeva oe Ceoriloug, apythnd opuxtd ot 0QUATA ToU Si0,. O aVAMXLIOG %L TO AEYMHA 0QUATE EivoL
T ouvnBgotepa 0QURTA EEaMOIMONG TV TOPPWV. ZTNV TEQLOYT TOV ZRAMDUATOS OL TOQEOL Eivar eEEaMOLWNE-
vou g€ gvhavdim-2 »ow poedevity. TUugova ue ta amoTEAEoNOTE TG HEAETNG OL OVOAXLUHOL TOQPQOL EXOUV
molohavirnég 1816TTES %ou Do wropovoay va xonoporomboty ooy cuotird tofohavindy Towévimv. AELeL va
onuelwBel Gt @) diepevvdron Yo et Poed oty EAdda 1 moloravirdmnta 1épewv eEarloimpévov oe
QVAAXLUO, B) OL TOPEOL ATTAVTOUV 08 EXTETOUNEVO. 0mOOEpaTa. 0T0 VouS Poddmng #ow y) aviiBero pe tovg i~
Movg CeohBLrols TépEoug, or avolriukol THEOVoLELovY TEQLOQLOPEVO evilapEépov o GAheg, xow pdAlota
vymhig aiog egappoye.

ABSTRACT

In the Komotini Tertiary basin, tuffs of various types are alternated with tuffites, siltostones, sandstones and
marls forming a thick volcanosedimentary sequence. The tuffs are characterised as ash-, fine ash- and in some
cases as welded ash tuffs. Crystal-,lappili- and breccia tuffs also occur. The tuffs are built up of glass shards,
pumice shards and crystal fragments which are cemented by glassy material. Crystal fragments are represented
by quartz crystals. Plagioclase, albite, sanidine and biotite exist as well. Essentially, the vitric parts of the tuffs
are altered to zeolites (heulandite 2 and/or mordenite, analcime, laumontite / scolecite), clay minerals (smectite,
kaolinite +/or mixed layer I/S of regular type), SiO, minerals (quartz, cristobalite) and K-feldspar.

For the purposes of this study, firstly, standard portland cement concrete specimens and concrete specimens
with pyroclastic material from three different places, replacing portland cement by 20%, were prepared.

The mineralogical composition of the samples under study and the area where they come from, is as follows:
a. Iampolis: analcime + quartz + K-feldspar + albite + Illite/Smectite
b. Darmeni : analcime + quartz + K-feldspar + albite + calcite
c. Skaloma : smectite + cristobalite + heulandite-2 + mordenite + K-feldspar + quartz

The compressive strength of the prepared specimens after periods of 7 and 28 days was measured and the
pozzolanic activity of the samples was calculated according to ASTM Standard C618.

Following the first test, the pozzolanic activity of a second sample from Iampolis area was more extensively
studied. The compressive strength of concrete specimens made of 100% Portland cement of 145 type, and con-
crete specimens that were prepared by replacing Portland cement in proportions of 10, 20, 30 and 40% was
determined.

From the results of this study it is concluded that the analcimic tuffs could be a potential source for pozzolanic
cement. More extensive study is needed for the estimation of the percentage of the altered pyroclastics that
gives the optimum results concerning the cement pozzolanic activity. The optimization of the pozzolanic prop-
erties of the altered pyroclastics by calcination may be investigated as well.

AEEEIZ KAEIAIA: EEclhoiwpéva muporhaotird, ovdixipog, molohavindrnro
KEY WORDS: Altered pyroclastics, analcime, pozzolanic activity

* EVALUATION OF ALTERED PYROCLASTICS FROM RHODOPE PREFECTURE, THRACE, GREECE AS CONSTITUENTS OF
POZZOLANIC CEMENTS

1. Ivourtovto 'ewhoywav xaw Metarhevtunav Epevvav, Meocoyeiov 70, 115 27 Abiva

2. EMmvixé Kévrpo Epevvav Towévrov, K. [Matéhn 15, 141 23 AvxéBouvon Atunrig
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EIZATQI'H

O moColdveg eivar guowkd (ovviBmg Apoepa) 1 TeXVNTA VMKRA TUELTLXIS ®UEIMS 1) %O 0QYLAOTVOLTLRYG
0¥0TOoNG, TA OMOI0 0T QUOLKT] TOVG *aTAoTaoN deV TaoVoLdLovy VdPaVAXES LG TES, TOEOVTiC SpwG Ve-
00V, og Bepporpaocia meQBdihovtog, avideoly ymmrd pe To vdEoEeido Tov aofeotiov won oxmpatitovv
evaoelg vdpauMxov yapaxtijoa. Ou molohdves ouvaréBovion pe ®Aivriep ot avaroyies and 10 péyor 40%, yio
™mv magoywyr] motohavixdv towéviav. H mofohavixdtnro tov vhuadv fertidveton ue Bepuunti xatepyooio.

Ta motohovind vAMxG BEATLOVOUV TIS PUOLKOPNXAVIXES LOLGTNTES TOV OXVEOIENATOS, AALNG O PNYAVIOUGS UE
Tov 0710{0 oL LOLGTNTES aUTES EVEQYOTOLOUVTOL OEV Elvon ardun TAMjEWS YVmOTde.

ZeohMBunoi TéppoL £XoVY XENOoLonomBel 08 OVTIHOTACTAOY TG TAPASOOIOUA. XONOIHOTOLOVUEVNS ToLo-
AGvng o€ puiypoto TopEvTou Timov TéeTAavT, pe oot feAtinon Tmv guotko-unxovirdy Wionjtwy tovg (Burriesci
et al., 1985, Sersale, 1995). Ze avdhoyo CUWTEQGOUTO RATAAMYOUV KOL OL EQEVVES OV £YLVOV To. TEAEUTOLD
xoovia oe TeolBurovg Tépeovs and v EMAGda, (Kitsopoulos and Dunham, 1994, Kitsopoulos and Dunham,
1996, Stamatakis et al, 2000.

2o, mhadowo autig g pehémg, diepeuviiOnxe rotayiv n duvardtrae afwomoinong eEalloimpévav Tgo-
xhootxdv amé ™ Aexdvn ™mg Kopomwiig, oty mooaoxevj ToCOAOVIRGY TOWUEVTDY.

T'EQAOI'TKA TTOIXEIA

Ta deiyporo mov pehemiBnxay cuAMEXOMrav ad Ta Tugoxhaotxnd meTpwpata ™S TELTOYEVOUS NPOLOTELD
- iItnuatoyevotg Aendvng Kopomwis-Opydvns-Zoammav. Yropabeo avtrg tng Aendvng amotehovy To HETAROQ-
Popéva Tetpdpata ™ pdias g Poddnng xow g Ieprpodominng evémrag, Ve 0T0 VOTLO TUIO. TG TTEQLOXNS
10 Totrtoyeveég nohvmtetar omd T amoBéoerg tov Tetagroyevous (y 1).

H noowoteroitnpatoyeviic axorovbia amoteleiton and moyumhaxnddels €0g AETTOOTOMUATHIELS TOPPOUS
dLapdpwv TomwY (TEQEMIELS, RoVIBdELS, MBaLTLRol), OL 0TToloL EvaAldooovTal Peta&V TOVg, WUE TOPPITES HOL
ue Mo Yapuro-pagyoixd Wipata. Ta xapaxmowotrd otouyeio ®d0s opddag, (Mdpavtog .., 2000), &i-
VO TOL TOQORATW:

Toppor

AxolovBdvrag TV xoxxopetouxi] Tavopunon xord Schmid (1981), ou tégp@ot xopaxtneitovrol ooy Tepee-
deig (ash tuffs) now hemropepeis teppwders (fine ash tuffs). Yrdoyovv eniong mupopfoites (ignimbrites), xou-
otoMotéppor (crystal tuffs), hamhixot Togpeo (lapilli tuffs) xou Aarvromayeis téppou (tuff breccia).

Me Bdon v 0QUXTOAOYiC. TOVG RaL TO XYNUOUG TOVg Xopaxteitoviow and puodaxttixy éwg avdeoitxr
ovoTaon.

O guodoxrttixoi-doxitnol Tép@oL amotehovvran ®ipLe ard Bpavopara yvohov (glass shards), ta omola
OQLOPREVES PORES EYOUV TEQAMTIXY| VP, X1ONEMAN xopudTio  yvahov (pumice glass shards) xow Bpaiopato xQu-
otdAwv mov ovyrorhotvror amd valbdeg ouvdeTing vMxd. To Bpaiopara TV XQUOTAAAMY OVTLITQOOMITEVO-
vron x9oLae amtd xeuoTdAhovg yohatia, eved ovyvd amavtoty mhayidxhoota, oAitg, oavidivo xou frotitng. Zav
EMOVOLHON OQUATE UTOQEL VoL OTavTovy amatitng, AevrGEevog na Lipxdvio.

O avdeoLtTnol TOPEOL ATTAVTOUV UE HOQPH ATUTTOTOY DY TOPPMV, AOTUAMRDV, KoL RQUOTOAMARGDY TOQPWV.

Heaworiteg

O nouotiteg eppavitovior xHoL ne T poeey Aafdv toayeavdeottris, avdeottxris xow doxrttxiig ov-
OTOONG KO O LOTAE TOVS eivan ouyvd moeguottinds. H Oepelddng pdla tov npototitdv Pwoget vo eival iirgo-
rEUOTOALXY, duoeen 1 vodornhimix.

Toggites

H opddo avti meQuhapfdver TETQHROTE PRTOU XOQOXTIOO, NQPULOTELOXTS Ho IENUOTOYEVOUS TROEAEVOG.
O\ mugoxhdoteg eivon xatd to peyoliteQo péog tovg Bpovopata AMaPag TeoyeLavdeoLTLrIiG-avOEOITING OU-
otaong, vyuj, xYhwornmpéva 1 aopeottiopéva, rabdg o xouotalxd Boovopoara mAaylonidotwy. e oQL-
OPEVES TEQUTTAMOELS TTaQOTEOoUVTaL ETtiong Bpavoparta yohatia, mupdEevov, apgpiforov xan frotity. To (Enpo-
TOYEVES VMG avTitpoowmeveTal ad MBoxhdotes proLuxol aofeotoriBov, pagpaguytoxot oxtotolBov, xo-
ity xow Boaiopota aofeotitivdv amolBwpdrov. H ouyxolntixy UAn eivar aofeotitng n piypa aofeotit
%O AETTOROAKOV NPALOTELOXOU VALXOU. ATtavtd emiong otdnQomueitns opaLpoetdols pop@ns. Ze 0pLopEva
delyparo magateeitar VYNAS mooootd yhwpit mov opeiletan oe diegyaoies eEalloimong. Zav cvptAnomwpa-
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T 0QUXTA mavTOUY TLTaViTNG %o AeVrGg paopaguyiog (pooyopitms-oepuritng).

Ijliro-ypauuiro-puagyaixd Gijuara

AvVTTTQOOWTEVOUV TO WENRATOYEVES VMKG TG AErAVNS at6BENS TWV NPOLOTELOXGY TETOWUETWOV. To ovvo-
MO TWV OQUXTOAOYIXMV OTOLXEIWY TTOU OTTAVTAVTOL KoL OTLG TOELS MBoAoYWHES Hovadeg eivar: aofeotitng, agyt-
Mxd, xohaliag, dotgrot, Brotitng, oepuritng, oEeidio-vdpoEeidio oudfpov, o Tovpuakivig xaL T0 Eovtilo og
ALAPOEOUS TOLOTLROTE %Ol TTOCOTIHOVS CLVHVACHOTS.

E&aiioiwoets mugoxdaoringy

Kowd yvapropa tav tépemv g Aexdvng tg Kopomwis eivar n pegurn 1 omntj eEahhoinon twv volmdav
TUNpGTOV Tovg 0t LeohiBoug xou apythnd ogurtd. Ou xeUoTeAAOL TV QOTRIWV 08 GALES TEQITMOELS ElvaL
VYLElG, VA 08 dAAeg magovordovron eEalhotwpévor.

O aY6G LOTAS TWV TVEOXAAOTIXMDY TNV TEQLOYY] TOV ZROADUATOS SLoTnETTo TOAM ROAG, KO OL TVQOXAG-
OTEC TOV 0OTRIOV Elvol ®oTd xavovo VYLeis. AvtiBeta oty evpttepn Aexdvn ¢ Kopomwiis 1600 oL mupoxhd-
OTES TOV YUUALOU 600 %ow autoi Twv aotiny tapovotdfovy §vtovn eEodhoimon. To aoteLolyo VxS Tapovotdlet
o xaBohxri eEchhoimon péxor Yevdopudppwon xvpia oe aQythxd oguxrtd xou/ Y aoPeotity. Emxiong amavrovy
oEedLa/vdpoEeidia adrjpov mov mpogpyovrar amé eEahhoiwon oudnomupit.

Ta opuxtd eEalhoiwong mov evromiomxrav eivar Tedhbot, agyiMnd oQuxrtd, oguxtd Tov SiO,, ®ahovyog
dotplog now aopeotitng (Marantos et al, 1997, Mdgavtog x.0., 2000). H opuxtoloyixy obot0on Twv muooxio-
onxdv g Aexdvng g Kopotnvig wwopei va meprypaget omd to magaxdtm ogurtohoywd abgoioporo:

o Evlavdimg 2 + poedevitng + xowotoforitng + ounxtitng + xahatiog + mhoyidxhaoto + AMTG + ®ahov-
X0 dotoLog + aofeatitg

Mogdevimg + xohaliog + xorotofarime + arfitng + /=

I/Z + /1 naohwvimg + aAfimg + yahatiog

Kaohvitng+yaratios+alfitng

AvahMupog+yaraliog+oritng +aofeotimg

Awpovrimg + oroleoimg + xhweimg + mhayidxraoto + yalatiog

Me Bdion Ta X0QaxTNOLOTLRE OQUXTA. RO TV XOTAVOWT] TOVS OT0 XWEO, (Mdpavtog %.a. 2000), ov eEchhoiwm-
OELS TWV TUQOXAQCTIXRGV PITOQOTY Vo opadomonbovv 6rmg maordTw :

16gp@ot eEarhompévor oe evhavditn/popdevit

oot eEalhorwpévor o popdevitn

Té6pEoL eEMAOLOPEVOL OF avalxLuo

6ot eEalotwpévol o Awpoviitn/oxoleait

6oL pue apytuxry eEadroimon (raohvitn xow/j aQyihovs mrtdv dopurdv povadwv xavovirig diaotow-
uaTwone)

6. toQ@oL eEQMOLMUEVOL OE OUERTITY

O t6ggot oty Aexdvn mg Kopomwiig eivar ouviiBag eEahlotwpévol oe avarxipo xau/ ooytMrd oQurTd,
ANV TG TEQLOYNS TOV ZRAADUATOS GOV 1) KUQLUEYEL O EVAVOITNG TVITOV 2 Ho 0 poEdeviTng.

s W9

ME®OAOI EPEYNAL

Zto mhadow ovtis ™g pehémg, eEetdomuay oe TR Qdom tlo peydha delypota oo TG TEQLOYXES TG
Idpmolng, ™ Aapuévng xot Tov Zxaldporog (Zy. 1). Ta deiypata eivor aviwrpoowmevtind g péong ovoto-
ONG TV TVEOXAATTLRMY o TaEBNray wg eErig: Ta do mpdta amtd Tow vdbetn oty napdtatn Twv oTEpdT®mY
10 Wjxog g omoiag fitoy g TGENg Twv 100 m %t To TEiTo eivon Eva péco delypo and TuEive. yedTENomg.

H oguxtohoywx1] ovotaon twv devypdrov mpoodiopiotnze pe v pébodo g meplbhaoipetoios Tav axti-
vav X. Ouymunés avalioeis €ywvav pe mv péBodo g atopxiic awopedégpnong, oto xnueio g Ieoupepetaniic
Movddog Avarohxnc Maxedoviag @pdxung tov ITME.

Ze nEMTN QAo TAQUOXEVATTNROY doripa 0t ®aBaES ToEVTo Timov mopThavt 145 ko amd piypato
TVEOXAOOTIXOU VMKV / Towévrov oe avahoyio 20/80%. H avtoyij tov doxwpinv og OAiyn, petd and didotnpa
7 non 28 nuepdv, petpridnxe ota epyaotiowe tov EKET. YroAoyiomue emiong o AGYog Twv avtoy@v Tov piypo-
TOG T1OG TLG AVTOXES TOU kaBaQOU TOLUEVTOL, TOL avagépetol wg «deintng mofolavindtnras». Ol n drodiraoi-
a €ywve olpgova pe v tpdtum péBodo ASTM C311, omwg opiteton amd v mpodiaypagy ASTM C618. Ta
delypota ahéoOnray o€ YELTOVIRES ROHOPETOLRES HaTaVOpES (%0 R45um 9,4-13,7), emerdn o puBpuds ¢ eteQo-
yevoug moCohavixrg avtidpaons mov exnpedlel Tov deintn moLohavirdmrog, eEagrdran amd ) Swabéoun emi-
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PAVELDL TWV KORRWV TOV OTEQEOV.

e devtepn @don, eEetdotnre €va oxdun wxto delypo eEAALOLOUEVWV TUQORACOTIRMV aTtd SLOPOQETLAN
Top} ™g mepLoxns g Idumoing. Mopaoxevdomuroy doxipa amd pliypato Tueorhaotnol vAroU pe »obapd
Towévro timov mopthavt 1/45, o avadoyieg 0/100, 10/90, 20/80, 30/70 xow 40/60 now petonOnxe n BAniny avro-
¥M TOVG, petd amd dudotnua 7 xon 28 nueadv.

AIIOTEAEZMATA

H oguxtohoyrn 0Uotaon TV Toudv Wrtdv detypdtov wov pelenidnray eivon n mapoxdtm:

Idumoln: Avalxipos + Xohatiog + Kalovyog dotprogs + AMSitng + mx (I-X) (Agythol pxtdv doprav
novadmv xavovirig evdootpwpdroong IAitn/Zpunxtit)

Aapuévn: Avakrpog + Xahaliog + Kahotyog dotolog + aofeotitg

Zrdhopa(3M): Zpextitg + yorotofakimg + gvhavdimg 2 + popdevitg + xahovyog dotplog + yoratiog

H ynux1 ovotaon tov derypdtov tov eEgtdtovron diveton otov IMivaxa 1. Ané tig avalioels aiveton 6t
10 delypo omd 10 Zxdhwua eivon ToAs mhotolo og CaO xow €xel oA VMM Ty otdrerag mipmaong. O o
avolxipuxol Tépeot €xovy oxetnd xounhoteen mepiextxdtmro oe CaO xou peyaliteQn TEQLEXTIRGTNTOL OF
aAndho.

Hivaxag I: Xnuuxrj ovoraon % ».f. tov deryudrov mov avalvbnxay
Table I: Chemical composition (wt%) of studied samples

TKANOMA AAPMENH IAMIOAH
Si0; 64,20 73,00 76,00
Al,04 11,15 11,53 11,72
Fe,0; 1,43 1,14 0,86
CaO 5,60 1,68 0,56
MgO 0,76 0,41 0,43
Na,0 0,98 2,54 1,88
K20 3,24 3,84 4,20
LOI 12,25 5,06 3,72
TOTAL 99,61 99,2 99,37

Ztov mivaxa II divovran To amoteAEopaTo TV PETONOEWY TS avToiS ot OAIYN Twv prypndtonv Téepwy/
TOLUEVTOU %O TOV %aB0QOU TOLREVTOV, RoBMS ®at 0 deintng ToLohavirdTTag HETd amd mdeodo 7 xat 28 mue-
QaV.

ZUpQOVO (e TIS LETENHOELS, 1) TE00ONKN 20% VoAUV KoL EVACVOLTIXMOV TOQQPOY OTO TOLUEVTO UELWVEL
onpavtxd v avroyn ot O, xvola ota doxripa twv 7 nuépwv. H avioxn tmv prypdtony ovorrLpray togp-
PWV/TOLUEVTOV peLdveTal 0to 73-74% g avioyiig TOU TOREVTOU THTTOU TQTAAVT, EVA) OTO Piypa Ue VAavOLTLRG
T6Q@o pohlg oto 64,3%.

Metd ma0do 28 nuep®v, EXoupe onpavTiky avEnom g avtoyig TmV ®oViaudTwy, 1 ortoia gdvel to 86 %
™G QVTOY1|S TOU TOLUEVTOU TUTTOU TTOQTAUVT.

Hivaxag II: Aoxwurj moGodavixornrag xavd ASTM C 618
Table II: Pozzolanicity tests according to ASTM C618 standard

AnotéAeopata AAPMENH IAMIIONH EKA-3 100% ASTM C618
TOLPEVTO

[#voi1x& xapaxtnpiotixé

%R45, petd amd &Aeon 9,36 13, W1 13,42

E151k6 B&poc (gr/cm3) 2,54 2,54 2,36

Avioxéc Koviapdtwv (N/mm2) Miypa: 20% deiypa - 80% toipévro

7 npepdv 27,6 28 24,3 37,8

28 nuepdv 40,1 39,9 39,9 46,4

Agixktng moloAavixrdTnrag

Tnpepbdv 73% 74,1% 64,3% >75%

28nuepdv 86,4% 86% 86% >75%
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A6 To. 0oTEAEOPATO TOV HETENOEWV %ot Adapfdvoviag vidym Tig Tpodiarypagés Tov potimov g ASTM
C618, olpupmvo. pue to 0molo oo TOLOAXVIXG XaQaxTNEICeTon Eva VMKG pe deintn molohavirdmnrog peyoliteQo
and 75% ovpumeQaivoupe Gt
o O deintng molohavirdmrog Twv 7 NUEQEV, VLo TO PiyporTa: e avaloyio avalkipurdy tépeay / towéviov 20/

80, dev nahimTEL 0QLOKA TIG ATTALTOELS TOV AUEQLRAVIXOV TTROTUTOV (B meémer va elvaw >75%).
® Avtibeta, 0 deintng moLohavirdTTog TV 28 NUEQWV VTEQRUAUITTEL TIC OTTAULTHOELS TOU OUEQIXAVIXOV TTQOTU-

7OV %ou Yo To TRl Oelypartar.

e O avtoxés Tav doxpinv TV Pypdtmv Tov ToQOOXEVATTNXAY 0T devtepn @don g épgvvag, divovion
otov Iivaxa III. Zdpgpwva pe ta amoteAéopora twv “doxiudv motohavirdmrag” mpoxvmrovy ta eENg:

o O deilnteg moLohavixdmrog, 1600 TV 7 600 Ko TV 28 NUEQDY, TWV JOXUIWY TOU UIYHOTOS aVOARLUKRGDV
toppavitaéviou 10/90 xow 20/80 ROAITTOUY LS ATOUTHOELS TOU UEQIXAVIKOU TQOTUITOV.

e Ou avtoyég omv OAYN TV PLYRATOV OVOAXLIRGY TOQEV-ToLpnEvToy, 30-70 ko 40-60 dev wAngolv Tig

QTOULTHOELS TOV TTEOTUITOV.

Hivaxag III: Aoxyaj moSodavixoryrag deiyuaros Idumoins xard ASTM C618
Table IIT: Pozzolanicity tests of Iampolis sample, according to ASTM C618 standard

Miypata deiypatog/toLpéviou %

AnotéAeopata 10/90 20/80 30/70 40/60 100% IIpod Laypapéc
ToLpévio ASTM C618

145

PUCLRA XOPAKTINPLOT LKK

$R45, petd and &Aeon 11,4

Avtoxég xoviapdtev (N/mm2) |

7 nuepdv 34,6 30,7 25,5 18,8 38,5

28 nuepdv 45,5 39,8 32,8 25,5 50

Aeixtng moloAavixétnTtag

7 nuepdv 97% 87% 72% 53% >75%

28 nuepdv 91% 80% 66% 51% >75%

LYZHTHXH - EYMIIEPAZMATA

Ta TUEOXAACTIKG. TETOMUATAL, TTOU PEAETIONXOY OV TOWTES VAES OTNY TTOQAYWYY TOCOAXVIXMY TOWUEVTWY,
eivau eEalhoiwpéva oe avdlxnpo raij apythxd opuxrtd 1 oe evhavditn Timov 2 + podevit + agythxd ogu-
AT

AE(CeL va onpeindel 6t diepevvdrar yuo modm @oed oty EMGda . motohavirdmro 16pewv eEcAAOLmpE-
VOV 0 OVAAXLIO.

And ng egyaotoLaxés donpés ota tola mpdta delypara, paiveton 6t o delntng molohavixdnrog tav 7
NUEQMYV, VL0t T Piyportar ue avahoyio avarripxdy téeeoy / towpéviov 20/80, dev ralimrtel oplaxd TG amanty-
OELS TOV QUEQLXAVIXOV TROTUTTOV. AvtiBeTa, 0 deintng motohavindmtag Tmwv 28 NUEQWV TLg VITEQROAUITTEL Ko
yio. o Tio delypora.

O avtoxEg TV IypdTmv avalxyuxdv téeeonv/topuéviov 10/90 xonw 20/80, mov Tapaoxrevdomxray amnd To
devtepo delypa amd v meproxn ™S IGumoing, RaAVRTOUY TIG ACUTIHOELS TOU OUEQLXAVIXOU TROTUTOV, TG00
TV 7 600 o Twv 28 Nuepv. AviiBeTa, oL avtoxEg oty BN TOV PYRETWwV aVOAKLURDY TOQPPOV/TOUEVTOV
ue avohroyieg 30/70 xon 40/60 dev TANQOUV TLS ATOUTIOELS TOV TTQOTVHITOV.

Me Bdon 1o arote éoparo TG HEAETNG, BewEoUpe Gt oL avalxipuxol Té@eot Ba uroovoay va XonoLo-
momBovv oV moEaywYyY] TOCOAAVIRGV TOUEVTWYV.

Xopewdteton ovpmAnQmpatini] AETTOREENS EQEVVA YLOL TOV TTROOALOQLORS TOV TO00O0TOU TwV eECAAOLOPEVWY
TUEOXAAOTIRGYV OV BeATioTomoLEl TLg ToLohavinég tdidmreg Tov Towpévrov. EmmAéov amanteiton ) diepevvnon
™mg duvaromjtag fertimong twv moloravir@dy WLOTHTWY TOV VMXOU petd and B€puavon ot emheyuéves Oeguo-
QOOLES.

Aapfdvovtag vToyn Gt oL avoAKLUXO! TOQEOL oITavTOUY O EXTETOPPEVO aroBEpata oto vopd Poddmng
xaw aveiBeta pe Tovg dAhovg LeoMBLroUs TEQEOVE TaQOVOLALOVY TEQLOQLOUEVO EVOLaPEQOY OF GALES EQaQNO-
Y€, TEEMEL VO YIVEL TEQUUTEQW AETTTOUEQT]S DLEQEUVNON TWV TOCOAOVIXGY OLOTHTWV TOUG.
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