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ETEPOI'EN H> OOTO KATMY>H

HAIAKH ENEPI 'EIA KAI ENE=EPTA>IA YI 'PON ANOBAHTON

1. EITATNTH
To vep6 qnord\e( Boorr6 orotle(o ovdmu[r1g rot 6rorrlpqoqq

qS (tonq mov nhow1rr1. H enrdeivooq rrlg xordorooqg rou rtq re-
Lewq(eq 6exoet(eg pe p0noug ov6pyovouq rot opyovtro0g, xdvouv
enrornr{ qv ovdyx4, ercr6g on6 rrlv nto orrigpovo dtoXeiptoq rcov
ri64 unopX6worv onoOepdttov, Ytq rrlv e0peoq pre066tov trqvd)v vq
end\rjouv tq npoBtrrjpmo rqg p0novorlq xot p6l,uvoqg tou. Ot droq-
otr69 <puorrolqpnr<6g p60o6ot ene(epyaoiog ttrtv u6drcov Kot rov
uypriv onoBlrirov, 6nog q roOi(r1oq, q npoop69r1or1 oe evepy6
dv0poro xor 6L\eq, 6ev rp(vowot ntr6ov uovonor4nr6g on6 pr6veq
rouq, enet6r'1 rord to peyotr0repo p6pog npor<drotlv q peto<pop6
rov p0nov on6 rq ;rio gdoq orrlv dMr1, X<op(g 6ptrlg rqv nNipq
rmoorpogtj touq. Erdxd or4v nep(moorl rou n6otpou vepo0 q

Xprjorl p6vo qur6v rtov ge066tov xp(verot coq ono\0t<og ovenopxrlg.
AMd rqr ot Brotroyrr6g 960o6or r<oOoptopoti, ot ono(eg Bp(orouv

Ueydln egop;royrj qnlrepq, oe noM6g neptmc0oetg xp(vowot tog
ovonoretreogorrr6g rot owtotrovoptx6g, tr6yto rqg 0nop[49 oro o-
n6B^rFo pq Btoonotro6ogtlotl.ttov r1 to[xcitv Ytcl rouq UtKpoopYqvt-
opo0g ptop(ov.

H nlripqq rorompogri (o€e(6oon) rov nto entr(v6uvtov opYqvt-
xc0v evcboeov, or onoieq onoretro0v tdto(tepo r(v6uvo Ytq rrlv toop-
pon(o rou orxoouor{gotog, pnopel vo entreulOe( pe rnv Xpnsrl Xn-
gmdrv ge066tov o{e6ooqq nou perorp6nouv rtq evciloetg out6g oe
nMov qxiv6uveq pop96g (COz, HzO, ov6pyoveg ouo(eq) q oe op-
yovxd p6pto ptrp6repou poptoxo0 Bdpouq, ro ono(o pnopo0v ro-
t6nw vq Broonouo6opq0o0v euro)rtinepo.

O p6hog tou X.)rop(ou Kclt rov nopoytilytov rou (ClOz, CIO-) a4
ono\ul.towtrcbv rot o[et6conrcilv eivot eup6tog yvtoor6g. AnoreLo0v
g0qv6 ror qnoreleoportx6 p6oo, nou oru16q nopouotd(ouv ooBo-
pd gerover,cfporo, tr6y<o qg dqgtoupy(og prorprolp6vcov opyovtxcitv
nopoy<ilytov, tq onoio oe noM6g neprmdroetq qnotelo0v r(v6uvo
(ro[rx6, xoprtvoy6vo, peroMo(roy6vo) yro r4v uye(o' Entntr6ov r1
qneleuo6poon rorv X,)rtopoi6wtov npoxolr,e( q0qqon qg ol'ot6tqrog
rcov u66rov.

Iro nllqioto ovo(rlrqor1g v6<ov qnoreLeopotrxcirv rot grtrrrtilv oro
neprgdMov Ue066tov yro rnv xfiompoQli tov opYqvtr6v ev6qeov

NEPINHWH

Ero nioiorq ovo(rirnong onoreieoporrxcbv xot rptitxtilv npos ro nepl-

Bdiiov ueB66cov xoroorpogtig rov ro[rx6v xor 6io6epdrv ouotciv, nou

ouvovrdrvror oro uypd on66inro Kot oroue u6drtvouE n6pouE, pnopei

vo evroXBei xot ro ev6rog6pov, nou ex6niclBnxe teieuroio, Ytq rlnv

oltonoinon rcov xoroiunxcirv 6repyoorcirv, ol onoieg iop6dvouv xcirpo os

ot<op6poro nproyrilytgcov x6veorv nopouoio reXvnro0 r{ niroxori rpcot6g.

H onoreleoportx6rnro tng erepoyevofg <gr,rtoxordiuong ornpi(etot orn

6nproupyio ro:v prlciv rou u6poluiiou (OH), or onoieg onoreiofv ro

rolup6repo o{er6r,rrrx6 pdoo pero ro g86pro xor enrniiov 6ev punoivouv

ro nepr6diiov. H ovdpsr{n rou npog xo0oprop6 qn66inrou pe dvov

nptoy<irytpo xorqitrn xor n 6xBeon tou ouorriporoE oe reXvnr6 ri nitox6
gcog, entqdpouv tnv niripn olei6roon ro:v opyovtxcbv evciroeov nou

undplouv o'our6. flp6xetrot yro gio pdBo6o, n onoio plpeiror npoxttxd
rn g0on, ev6 n nopelr6oiri tou xoroirirn entrox0vet rn 6tq6txooiq
xoBopropo0 xord noiidg rd[etq peyiBoug. H Xp6on ev66 gBnvof

xorolUrn, o onoio6 eivor Xnptxo xot Btoioyrxd o6povriE, oe ouv6uoop6

ue rn 6uvqr6rnra evepyonoinons rou pe rn BofiBero rng nitoxrig
oxrrvoGoliog, npoocpdper noi0 oni6g xot otxovoptxdq ifoerg enefepyo-

oio6 uyp<irv onoOirirrov, er6txd oe neproXdg peyoing nitogdveroq'

An6 rov r. L IIofAlo, AvanA. Ka1ryyqrr1A.n.O.

Kor rov UtKpoopyovtoptiv nou ouvqwoiwot orouq uddrlvouq n6-
poug, pnope( vo ewoX0e( r<ot to ou(ov6pevo ev6tqg6pov releurqiq
yrq rnv Xprlorpronoiqoq tov Ley6gevorv "flpo11up4pdvav Ole6on'
xdv Me066uv Awtptnavoqg (Advanced Oxidation Processes)"
fioM\('z). Me rov 6po out6 ewoo0wot eKs(veq ot ren/oloYfeq,
ot ono(eq mrlp((owor orqv pr1or1 pe066cov 6nrog <pcotdLuoq (UV-C,
B), Oo/UV-B, HzOzlUV-B, Og/HzOzlUV-B ti T|Oz/UV-A' r.q. H qnore-
treoprorxdrqro rouq, Ue e[oipeoq rnv qor6)ruoq, crrrlpi(etot mqv
6qproupy(o pr$iv rou udpoluAiou (OIt), ot ono(eg ;re 6uvo1.ttt<6
o[e6<rlorlg 2.8 V qnore^oov ro rcrXup6repo oqet6o]rtK6 ;16oo pet6
ro <p06pto r<ot entntr6ov 6ev punoivouv to neptBdMov (BL. flLv. 1).

l-livoxog 1 .'Auvogrr6 oleidoorlg 6rog6ptov oletdtonrc0v ouot6v

O=EIARTIKO (v) O=EIAOTIKO (v)
'Fi,

3.03 MnO+ 1.68

oH' 2.80 GlOz
:iO:r, 2.42 HGIO. 1 .49

2.07 Clz 1 .36

tlzQe 1,78 Brz 1 .09

An6 rrg pe066oug our6g q O3/UV Bp(oret eup6<rlg nporrtxq e<pop-
proyrl, t6oo mqv onoLripovorl rou n6ot;-rou vepori, ooo Kclt orrlv
ene[epyoo(o onoBLrltcov 6t6goptov BtoprrlXovrr<c0v provddtov. To u-
quqh6 r6mog 6gtog, l.6yco qg ovoyro(og 0noplrlq o(ovtorqpo orov
r6no egopgoyrlg, onorp6ner rrlv egop;royfl rnq pe066ou oe pmpqg
r.Lipor<og 1-rovd6eg.

H ercpoyevfiq gotroxordAuot1, orqv ono(o ovo<p6petot q nopo0-
oo epyoo(o, eivot q ntr6ov xorvo0pyto qn6 rtq |-1OMA, 1 ovdmu{4
qg 6e rrlv re\euto(o 6er<qer(o unnp(e expqrcru<ri \6yto optop6vrov
orlgowtrc0v nleovercrqprdrov, TIou nopouoLd(et, oe o15o4 Ue rtq u-
n6l,otneg, orqv ene(epyoo(q tov uyprilv onoBhrltrov. H ov6;ret[r1
rou npoq r<ogoprolr6 onoB/rrpou pe 6vov rlpuoycilyrpo xototr0rq (n.X.
TiOz), o ono(oq e(vqt lqgtrd r<ot BrotroyLxd o6povr1g, rot o gtottop6q
rou ouorrlgoroq pre reXyrlt6 ri 4Ltor6 9<og, entg6pouv rqv nl'dpq
xorompo<p4 t<ov opyovtrrilv evcioeorv nou undplouv o' ow6. f1p6-
Kerror yro prio ;160o6o, q ono(o prtpre(toL nporcrtr<d rqv rp0or1, q no-
peggoln 6e rou rorotrfrq ennoX0veL rqv dto6tr<oo(o xo9optopto0
rard noM6g r6[erg prey6,0oug. E(vor yvoorrl 4 txov6rqto ouroKo-
Oqpropo0, nou nopouoLd(et q q0oq, pe q Boq0eto tou oluy6vou
rqq otpr6oqotpoq Kot tou 4trroro0 gox6q.

2. MHXANI:MO> TH: OOTOKATAAYTIKHE
o=Elao:H>
H pr60o6og'rqg <pororotdrwrxrlg o(ei6oonq ro)v opyovrr<cirv p0-

nov Boo[(erot ctro gororllercrpolrl;tr<6 <pow6pevo, to ono(o qno-

tetrel 6vov on6 touq 3 rp6noug petotponrlg qg gtorewrlq ev6pyeLog
oe nl,ercrpu<n n Xng,ntl(t'o). H ;160o6o9 treLtoupyei 6e r<otd rp6no

Ououxrig XnpeioE rou TpriporoE XnpeioE rou Aptororeieiou flovent-

ornuiou @eoooiov(xnE. Ino66ooe oro Tpnpo Xngrxcbv MnXovtx<irv rou

floiurexveiou rou lxporE rng AuorpioE, 6nou 6xqve Kot rls p€Tonru-

xtoxdE rou onou6dg. To epeuvnrtxo rou ev6togdpowo entxevrptivovrot
orn efpeon xot erpoppoyn xoBopcbv geB66ov ene[epyooioE uyp<ilv

ono6idrcov xot oepiorv prinorv, ot onoieg 6ev enr6op6vouv entni6ov ro

neprGoiiov. Enpovrrx6 p6po6 ourriE rng 6poornpr6rnrog oXeri(erot xot

pe rnv evocoporoon Kot Xpnotponoinon rn6 niroxriE evdpyetoE ottg

npoovo<pep6peveE 6repyooieg.
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Aw(oror1o, o x6ge r<6xxoq qptoyt0ytprlq x6veo4, nou Bp(oxetot

oe enogd pre ro xm6Mqlo 6t6)rupo, )reroupye(, un6 rqv en(6poor1
gcor6q ouyxexpqr6vou prjroug x0poroq, on6 pr6vog rou oqv Ftq
grxpog<oroqhercrpoXqprxrj xur{rC}rr1, 6nou ouvun6plouv q dvoOog xot
11 x<i0o6oq(E1. 2). O gorropr6q ev6q ouonipmog outo0 rou rUnou
6rlproupye(, 6noq xot npo4youp6vtrlq qhelnp6vto (e-) xor ondg (h*).
Ee u6qrrx6 6rdr0pmo ot goro6rlgtoupyo0peveg on6g owr6po0v pe
rq r6wq OH-ri pe ro p6pro tou HzO nou e(vot npoopogqp6vo orqv
enrgdvero rou nptqyoyo0, xqt rq o[etddlvouv npoq rtq owimotXeg

n-IlprcyrydE Arrihpc Mdtallo
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llripo 1: Apyfi )eroupyiag ev6g qoronlexrpoynpwori orotyeiou.

ovdloyo ge ro golrorl)rer,npoplptxd ororleio. 'Onoq gofuetot oqv
11. 1, o gorropr6g ev6g 4proy6yrpou 4trercrpo6(ou, ro ono(o Bp(-
oKercu oe enogri pre xotdMrl)ro 4)arrpohwrr6 6rdhupo, pe ev6pyeto
gtordg peydtweprl ond ro evepyetox6 rou X6opo (Esv) 6qgtoupye(
gope(g qlreraprxo0 pe0prorog, ro qhercrp6vro (e-) xor ng on6q (h')'
To gtoro64proupyo0pevo ourd otogoti6ro 6po0v tog tg4up6 ovo-
yoyrxd xor o[erdorrd ow(otorlo xot ouvetog6pouv, p6oto o[et6oo-
voytrlyrxcirv owr6pdoecov pe rtg xmd),trqheq ouo(eg qro 6t6lupq,
orn Uerqrpon{ rou gcor6g oe q}rercrpxf, i nUxi ev6pyeto.

Tio2 R_H + OH-_ CO2+ rUJ

I1r{po 2: ITpooo1to{oon x6xxou npnydyryng xdveag pe pwpon)e-
xrpoynpu6 orotyeio un6 rnv eniSpaon rou Ear6g.

o2

ILFTET
Erorpe(o tou Optfiou CARDO

H xqifrepn l6on

Vrq xdBe np66lnpo
dwlnong

Kql

qvd6euonE

ABS Avtl\feq A.E.

Expo 1-3 n. Euyypoti, 176 73, Kqtrtrt0eo, Tntr. K6vtpo: 95,32.501, Fax: 95.32.504
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piEeq rou u6po[uL(ou(OH). Or pqeq ourdg onore].otv to xripto o-
{e6anx6 p6oo, ro onoio npooBdMet ro opyovtxd p6pro nou Bpi-
oKowot oro 6rdLupo xor g6orrl unepo[erbrrdrv pr(drv ro onorrodope(
npog COz r<oL ov6pyovo. A6y<rl rou urlrrfi.ori 6uvo;[r<of o(e(6ooqg
ttov pt(drv owdrv (2.8 V) e(vor 6uvorrl 11 npooBolri npor<ru<d 6\rov
rolv opyovu<rirv p0nrov, nou ouvqwc0wor orrlv uyprl r<or oqv o6pro
Qdonto-'t.

3. EOAPMOTE>
3.1 To[rx6g ev6oetq opyouxrig npoeAefoetog
To 6wovo ev6ro<p6pov, nou erc6ql,cil0r1re rel,eurq(q noyr<oopr(cog,

o6qyrloe ornv epyqornproxrl ;rel,6rr1 no/r0 preyd.l.ou opr0pro0 evcit-
oeov qn6 rg rupr6repeg ogdbeq opyovrxtitv ouqrd)v nou ouvqwd)-
wot orcr uypd on6Bl,qro, 6noq golv6lreg, 1trtopogorv6treg, dro[i-
veq, PCB, rooevepy6q ouoieq, uopootroxr6vo, (l(ovrorr6vo, op-
yovogoogoprx6q xol opyovoperoMlr6g evdroerq, lproorrx6g ou-
oieg, opyovrx6 o[6o, drotrrireg r.o. 'E1er 6rqnrmo0e( 6e 6n en6p-
letot peptr{ { rot n{pqq onorrod6pqoq owdrv npoq COz Kcu o-
v6pyovo r6wo (ovdi.oyo Ue rov Xp6vo r4g ow(6poor1g). Evderrcru<d
ortq 11. 3-5 xoOcbg Kcu fiov n(v. 2, 6[6owqr nopodeiyprorq ev<iroeov
pe tdroftepo nep$oMowLr<6 evdrog6pov, or ono(eg 61ouv 6rqonoo0e(
ntrqptog pe rq Borl0ero rnq erepoyevo0g gcoror<ordLuorlg nopouoio

flivorog 2 : Xp6vog uno6rnLooroopro0 rqg ouyr6wpooqg
oprop6vcov opyovtrc0v p0notv gerd on6 qtrlror<oro),wrr1

..* 6nftEpq6ryo (500nm)

opyovlxo( 6vepoKoc

0 2 0 4 0 5 0 8 0
pdvoqeoflolo! (mio)

0 1 2 i 4
povoq 90lo!o! (h)

Ilripo 5: IToooord perarponrtg lpipo 6; @aroxaraAunxrt ene-
oe COz rng ypaonxig Reactive (epyaoio ano6)irav e)atorpr-
Black 5 xat rou (t(owoxr6vou 6eiou napouoia TiO2, n)nxoi

Tricbpyr. qardE xat H2Q.

Lxof dvOpoxo r<ord 99%,(lonov(o).
(2) nf.qprlq o[e6oor1 rou rprxlopoqr0u].ev(ou oe un6yero vepd

(on6 200 oe 5 ppb, HflA).
(3) on6BA4ru erqrpefog tpuroqappdxuy: Merd on6 enelepyoo(o

5 topcilv pe(ooq rou COD (- 4000 ppm) r<at tou ol.u<o0 opyovu<orj
dvOpcro Kord 40-50%. I1e66v nlipnq onoxpopclrrop6g. Apoortxri
pe(oo4 n1q duooog(oq (A.n.O.).

@) oryayyflopqra X@porepdv dripou llarpduv: Merd ond ene-
(epyoo(o 5 <opcirv pe(oo4 rou COD (COD -50000 ppm) r<or rou
oLrxo0 opyovrKori dv0pqKq rord 70-80o/o. I1e66v nlnpnq qroxco-

UorroU6q. Apoortr4 pe(ooq r4g duooog(oq (A.n.O.r.
(5) an6BA4ro Boqeiou: Anolpcrlportolr6g ew6g 1 oipog.
(6) an6BAqro e\qpupyebu: Merd qn6 ene[epyooio 5 op<ov

ge(coor1 rou oLrxo0 opyctvrKo0 dv0por<o r<ord - 50 %. Apomrxri pe(<rl-
oq rqg 6uooop(qq Kqr oXe66v nlipnq onox)oportop6g (BI6ne Err.
6,  A.n.O.) .

3. 2 Av6rcrrlon nolUnptov Kol roqtK6v pop6otv per6Mov
Ercr6g ond rn 6uvqr6rqro rrlg o[ei6oo4g ro(rxcilv ouordrv opyo-

vxdg npoeLeUoecoq, Ue q ouyr<er<ptpr6vr1 pr60o6o eivor lrvqrn 1{q6
q o[ei6coor1 ov6pyovalv r6wov (n.X. NOz-, GN", SzOa'', r.o.) 6oo
rot 11 onogdr<puvorl on6 rcl uypd on6Bl.rpo nol0lpov r<or Bop6ov
ro[rK6v Uerdl.tr,ov, 6noq rou Xpuoo0, rou Leuxolp0oou, rou op-
y0pou, rou u6popyrjpou, rou prol.0B6ou, rou X)opiou, K.o. EKpe-
toMeudpevoL Trlv qoroovqyoyu<q drepyooio nou l,opBdver Xcirpo
orrlv enrgdveto rou xqroLtrrl, rour6Xpovq Fe rn gorooEeidoon,

3 o

r
F
3

5'I

s

a
o

O

a
b  2 0

O

1 0

r r€ptros 9oropoq
. thaKdsgoroFdq(lGKd6o)
r ilrox6sqonou6s(ouweqrd)

\----_-.-.......-_

o 2a 4a 60 80 100 120
rcdvocoor@uoJ (mln)0 5 1 0 1 5 2 0 2 5 3 0

Xpovoq eoilouoU (min)
Elraipo 7: Anopaxpuvon apydpou
Ka t a noxpoll d notrt 6E a n o6) fi rav
rpuroypaqwclv epyaornp{av na-

pouoia 2 g/l TiO2 xat
npooo 1t taspi vo u n)ia xo il rpotr6E.

0 40  8o  120 160
povos qoloto! (min)

?xflro 8: Anotrtdxpuvon rcu
Hg'* an6 u6anxd 6n)tpara na-

pouoio 2 g/l TiO2 xat
npooo p tap i vo u n )n xo t tparoE.

Ilrigo 3: QaroSdonaon rnE E16go 4: @aroxara)unxfi 6n-
ypaonxrtE Reactive Black 5 na- onaon rou naoaotroxr6vouTri-
pouoia TiA2 xar reyvnroi xat n- clopyr napouoia TiQ.

)nxod rpanoporj

rea,rqro0 { r1},roro[ gorropori.
Entnl,6ov 11 egoppoyd rqg pre066ou or4v ene(epyoo(o npoypro-

rx6v onoBl,qrov 66ooe rdro(tepo ev0oppuwu<d onotel,doporo. E
v6etKrtKd qvqe6powor nqpqKdro oprog6veq neprmdloerg qoroKo-
rolurrKnq enelepyooiog npoyl.rotu<c0v onoplnrov.

(1) om5pAqru eratpeiog enelepyooiag p4rfut79: Me(coor1 rou o-

entruyldvou;.re rrlv onoprdr<puvoq on6 ro uypd on6Bl,qto roqtK6v
11 euyevrilv gerdM<av pe nol0 onl.6 rot onoreleopqrrK6 rp6no (I1.
7-9).

3.3 O{ebaloq oepftuv prirov
H onog6xpuvoq ovenrO0prlrov ouordrv opyovxrlg xor ov6pyovqq

npoeLe0orlg qno rov oripo onorel,e( m6Xo e{icrou oqpowrxd ge

//2

eneqepyqo[q

XHMIKH ENO:H trrz (min)
X)rrI)po<p6OUro
Totyl,orooor0ul,evLo
Oorv6trr1 I
Xi.topogow6Leg a

Arwfun 30
Dichlorovos 1 l
PCB 40
AtoEiveq 1o  m in -1  h
Eou0o6 rou ueOul.ev(ou 40
Kuqvo0v rou ueeuleviou zo

Bev(dl,ro 1 8
Iol.ur<rLLrd oEd 1 4

x
t 2 l

pdvos @roso! (h)



OKTABPIOX 1999 IIIWTfrI

HAIAKH ENEPTETA KAt ENE=EPTA>IA YTPON ANOBAHTON - ETEPOFENH: ONTOKATANY:H
JJ

our6v rnq qnopdKpuvsrlq roqF
xtirv p0nov on6 ro vep6 xot to
uypd on6Bl4rq. :rnv nep(mtooq
rov oep(orv tqX0ouv ot i6teg op-
X6q nou ovog6p0rlxov orq nporl-
yo0gevo xe<p6)r,oto.

H eepoyevrlq xmohmtxrl xo-
rompogrl (o[e(6coo4) rov qe-
p(orv punowcilv qnoreAei i6n Uio
re;yohoy(o, q ono(o eqopp6(etot
orrlv npd{r1. Errq neptoo6tepeg
6pcog neprmdloetg 11 o[et6ottrrl
rxov6rqro tou xotqlfTn efuot 6-
peoo ouv6e6epr6v4 ge uqrnl6q
Oepgoxpoo(eg. H e0peorl xmdtu-
rtiv, or ono(or 0o pnopo0v vo let-
roupyo0v oe rovovtxdg ouvOr1-
Keq, vq Xprlorpronoro0v ro Oz TIS

E

=

e
I

l5{,

lm

v)

E

.a

6

oruoo9orpqq, Kol vq xpnoluo-
nor40o0v oe 6vo 6oo ro 6uvqt6v eup(nepo g6otrro punowtilv, o-
nore)te( m61o npog enireu[q.

H erpoppoyq rrlq erepoyevotig gtororotd)ruonq ornv o[ebcoo4
oe(orv p0nov onorele( 6vov top6o, o ono(og, ov xqt 6ev 61et pel'e-
qOe( 16oo 6e[odrxd ox6pq doo ow6g ttov uyp<iv, d6ooe onote-
)16o9oro r6rofuepo ev0oppuwrxd. flopouord(er ro nleov6rrq;lo, 6tt
o xorollfrqg )r.enoupye( oe xovovtxdg ouvOqxeq n(eo4g xot Oeppo-
xpooiog xqt, xqtd owrotot{o pe riq neptmtiloerg tov opyovtxcirv
punowdrv o-ro uypd on6B^r1to, gnope( vo o[er6rioet 6]roug oXe66v

io ,io 60 so tm t2o
)@6voqMqoi {m}

Ilripo 10: @aroxaralunxfi ano- IFipo 11; Ilpooraoia pap4tdpav

)itrtavon rcu vepoi. ono m pmpo6raxn 6d6paon
peoro enrxd)ugnE pe TiQ.

rouq opyovlKorig p0noug. Xp4orponorei 6e ro o[uy6vo rqq mp6-
oeqrpqq ro ono(o Bp(oxetot oe nep(ooeto. O rp6nog )reroupyiog
eivor ow(morloq ere(vou nou orpop6 ro uypd on6phr5o.

H pr60o6oq egopp6(etot ri6q oe ldrpoug voooxopeftov, ypoge(tov
x.t.)r,. 6nou )toprp6ver ldlpo tour6Xpovo onohfpovorl xot o[ei6coo4
ttov opyovrxtilv p0ntov.

3.4 AnoAfpovotl
Ercr6g on6 rqv o(e(6<oor1 opyovrxdrv p0nov xot r4v onopdxpuvorl

pdoto ovoytoyrlg ro[xtilv get6Mtov, q 950o6o9 61et egoppoo0e( e-
nruldlg Kqr onlv ono)r0povoq 16oo rou n6otgou vepo6 600 Kol
rou qdpq. H rolupr] o[,er6orrxq txovdrqto rov OH oe ouvduoop6

o+
0

Elripo 9; (Daroxaralunx6g xaBa-
pop6g rou aipa eoartpwtbv ytit-
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f]-l aore'rurc
M#b6$

ktusu€l@

ECOTECH
wwrng-rrFwtrMfffmru&AWv

>YrrPoY 245 - 17122 N. >MYPNH
THA: (01) 94.23.034, 94.24.137, FAX: 94.29.670

E U  R O M A R K E T
A . E

ENE=EP|AIN ANOBAHTON - AYMATON . NEPON - OIMON
21 TEhn neru6qpn4g \paarrypufu1raE onp E),fuifu & mo e$ancpwi

300 epVo (peA6rq - rorooreu{) FXfl oriltpo

_+ BIO OnKH (AEPOBI{. ANAEPOBIA) - XHMIKH EnE=EPrArn
- BIOMHXANIKON ANO&IHTON & ATIIKON AYiT4ATON
-
Fa'EnnprunNEpoN Gnorlt,rHpYt\rH - oIATPANTH - Ro. x.l.n )

F,+ nIITNEI

. - nPoTPAMMATA YnOIIHPI=HI SlO OnK{r Ent=EPrArulE (GEs Ai{EPlxHI)
v.: u.Mo (uvE ueurD MtcRq)RGANtsMs)

E=OYAFTEPOIH OlT4ON ITON AEPA IGI TTAYTPA
F-'- AnoAyMANTH r$r xAoAprrMo: Toy AEpA & TnN yrpoN

N.-;, nonyumrPoirvrEr - opErmKA BIo otlKnN - ENEPIoT ANoPAIG;z

}. oTPNNTN NPOBAHMATKNN ETKATAETAIEON

ij'=' flAPAKO OYOHIH I(MHI AEITOYPITA;[ ETKATAITAIION & IYNTHPHIH

Mtyaqpfuw . MtLfrE . X$aaffiES. ETxaramdoeq

COCA COLA . TASTY FOODS . VPI
M|M|KOI . AGROINVEST. A:nl: . LIBERTA r M0BIL

APKA IK0K)P|0 . TIAKIPHI r OTE o SHELLT EYPHKA

ERETRIAVILLAGE r METAMS r PH0TE(. SKIR0SPALACE
PAR0S NAOUSSA r CHANDRIS xln.

A I O A A H I  E T T Y H I H

KENTPIKA fPAoElA - EKoEIH: EY0P0N|OY 50, AoHNA 1 61 21 (nepoxrl XftTov)
rtlt 7 2.45.642, 7 2.45.383, 7 2324.7 5, 7 2.23.620 tay.:. 7 2.42.1 65

e-mail: euromark@acci.gr



34 l|nnmt OKTQBPIO2L999

HAIAKH ENEPTEIA KAI ENE=EPTAIN YTPON ANOBAHTNN . ETEPOTENHT OOTOKATAAY:H

pe rn lrn enilerm6rqto Kq0tmd 6uvorri rrlv npooBotrrl r<ot trOoq
rqg rtrnoprruiq pegppdvnq rov ptKpoopYovtol.ttirv.

4. KATAAYTEE

O p6l,og rou nptclyalyoO orn <portoxorotrurx{ 6epyooio e(vot
onogoororrrrlg orlpoo(og. T6oo ot <puou<69 tou t6t6rrpeg 5oo Kqt
or guorKoxngtr6g, onorc\o6v nopop6rpoug, ot onofeg entdpotiv o-
no<poororud orq lenoupytr6rlto rou ouorrlporog. Ot rlptoytitypeq
ouoieq nou oJq en( ro ntre(orov 61ouv Xp4otpronoq0e[, e(vor ot o16-
Lou0eg: 

-liOz, 
ZnO, SrTiOs, WOs, FezOe, ZnS, CdS.

To TiOz nopouot6(et, ouyt<ptnxd pe rouq un6l'omoug nUtoYo-
yo0q, erct6g on6 rq Ueyd}tn rpororordrwu<q 6pooru<6rrpq, rrl Ue-
yol,wep4 ovOenrr6rqro crrq 6tdBptoorl Kctt <poro6tdBpooq, pe q-
nor6l,eolro rr1 6uvor6rrpo ovor0rl.oorlg tou. EntnMov efvot 6vq
BroLoyr<d o6pov6g uNr6. Awt0dtog to ZnO, qv Kot oe noM6g ne-
prm6oag uneprepe( tou TiOz, 6ev prnope( vq Xpnoqonotq0e( eu-
p6oq, )r6y<o rou npoBlqpqroq rnq goto6r6Bpooqq nou nopouotd-
(er, er6xd oe Xopqhd pH.

'Evo prey6tro petov6rcrqpo tou TiOz Kclt rou ZnO efvqt to preyd].o
evepyetor6 roug ldogo (Es= 3.2 eV), elor(og rou ono(ou rl evep-
yono(r1or1 roug cnotte( orcrrvoBol(o prrp6repq rov 400 nm. 'Erot

efuor 6uvottj q erlretdMeuoq ;upori pr6vo p6pouq rqg 4trtot<fg o-
rrwoBoLfog (5%). l-ro ro l,6yo out6 ot npoondOeteg enuewp6vowot
16oo orrlv e0peoq r<orolwdrv tKqvd)v vq evepyonoto0wqt qn6 rov
opor6 9orro1.16, 6oo xor qrn popqono(r;oq TiOz pe euyevrl pdroMo
r<.r.)r.. flopd roUro Kqt pe our6 ro noooqr6 erprerdMeuoqg rrlg
qtrrorrlq ev6pyetog 4 onoreleoporx6tqro rrlg pe066ou eivot uovo-
nornrxrl.

5. OY:IKE> >YNOHKil OOTI>MOY

H erepoyevqg <pcororordl.uon, og ;t60o6og owp0novoqg, no-
pouotd(er oe oX6oq pe rtg un6)r.orneg o[etbrom6g pe065oug (Og/UV-
B, HzOzlUV-B) ro prey6)ro nLeov6rrqpo 6n q evepyonoirlorl tou t<o-
rotrtrrn prnope( vo y[vet el(oou onoretreopomd pe q Boq0eto tou
qlr,Loxori go.f6q, ororXeio nol,ri oqgowu<6 yro neproldg pe pey6l,4
rlhorpdvero(o). I0prgtrlvo 6e pe np6ogoteg 6peuveg 11 on66ooq r4g
eivqr rrovonoqtrf ror oe nepr66oug pKpnq qtrrogdverog, xoOdrq
\eroupye( rrovonor4rrrd Kqt pe ro 6tdXuro golttopt6 (Bl.6ne E1. a).

H lpqoqonoirloq tou ql.tot<oti rporr6g yto rrlt evepyono(qoq rou
qpuoy<oyo6 onotehe[ oqpowu<6 nopdyowo Spomu<qg pe(orqg tov
Letroupyrxcbv e[66cov. Enm]r6ov r<oOiqrotqt 6uvoq 11 egoplloy{ rqq
ge065ou oe preydlqg r<tr(prorog eyrcnoordoetq, qng onofeg n Xpn-
oqonolqoq troprmripov t<p[vetot ntrrlpoq owtott<ovoptrrl. l-L)\onxdg
eyroroordoerg rporororotrurrrrlg enelepyoo(og n6o4lou vepo0 4
uyp<ov onoBh4rtov Ue q Borl0ero tou t1}.tot<o0 9tot6g l,eroupyo6v
q6q oro epeuvrpxd r6wpo SANDIA ror SERI ttov Hl-lA("r t<o0cilg
Kot fitq,eyrotoordoerg rqg EOK qrrlv lonov(o (Platoforma Solar de
Almeria)('u,.

6. >YMNEPA>MATA
H p60o6og rnq qoroKoroLuru<4q r<orootpogrlg torv roltt<cilv rat

B\oBepov ouotcbv nou ouvqwd)wqr orcl un6yero vep6, oro uypd
on6Btrqro Kor orov o6po, xoOrilg rot q onoLupowxq u<ov6t4to rqg
un6 rqv en(dpooq rou qtrror<ori grot6g npootp6per L0oerg, ot onoieg
61t on\coq enrBpo6rivouv (n.X. pn o(er6onr<69 pt60o6o$, oM6 ovq-
orpdgouv qv rdoq unoBdOptoqg rou nep$dMowoq rou nopel-
06wog. Ie opro;.r6veg 6e neprmciloerg onorel,e( rn g6vn nporcrtrd
onore\eogoru<r1 p6go6o yrcr rov qftoxpopcrrrop6 xot rq pe(toor1 rou
COD/IOC. H 6peuvo r<or ovdmu(r1 rou ouyKeKprp6vou toprdo rqg
entmqprqg 61et cp0doer oe 6vq Bo0pr6 ovdmu[r1q, nou qv xoOrord
owoyrovrortrq rov Kl.qoorrciv pe066rrlv owrpfnovoqg.

Tq n\eoveKrngoro, nou nopouord(et q erepoyevrlg goroKororo-
}rwu<q ene[epyqo(o tcuv onoBtrrpov, pnopo0v vo ouvorlloOofv mo
eqnq:

' ofeidoorl nporrrrd SLov rcov opyovtxcilv evdloeov npog COz

. evepyonofqon rou r<ordt0rq elioou u<ovonoqrtKrl Kot pe rov
rlllor<6 gaxrop6, pre onor6Leolrq rrl qquowrKrl ge(orq rov tretroup-
yu<ov e[66tov.

. 1p4o4ronoir1or1 ev6g g0r1vo0 xotoAwq, o ono(og e(vot Xqgu<d
ror Btol,oyxd o6povqq xot gnope( vo ovoxux.troOe[

. qnreg ouvOrp<eg 0epgorpoo(og ror nieolg

llripo 12; Ildonxri trtovd6a ene{epyaoiag uypciv ano6)tirav napou'
oia n)nxoi cpadg (lonavia (Plataforma Solar de Almeria).

. onotr0Fqvsn rr.rlv onoB)rrltcov

. 6uvor6rnro ovor<0xl,trloqg tou vepo0.

. unoBorl0d rq Brotroyr{ ene[,epyooio ttov Lupdrov, dtoondrwog
rtg gq Broonorrodotrr4orpreq evcboetg (n.1. Xptil;roto, guro<phpporo,
r.r.L.)

. H Xpnon ev6g <p0qvo0 rotol,0rr1, o onofoq e(vot xqptxd xot
Btotroyrrd o6povr1q, oe ouv6uoo1.t6 pe rn 6uvot6rqro evepyonofi-
qnq rou pre tq Bof0eto qg ql'torujg orcrtvoBol.iog, pnope( vo npo-
o<p6per, er6rrd oe neproX6g Ueydlnq r1trrog6verog, 6no4 q EM66q,
notrf onoretreopotu<dq r<or ou<ovo1.ut<69 l.0oetq r<otoorpogrlg to[txtilv
ror BLoBep<ov ouordrv.
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