!g! AN OPAPYAVICHR

To a€pLo OTEMUO TTOV TEQLRAEIEL TOV TTAAVITY WOLS RO TOV Lo mOITEL
amté To dtaotuo ovoudletal atpoogarga. [Tpoxettal yio €va ulyno oe-
olwv mov raAvmter 0OAOxANEN T YN O axtiva S00 wepimov yhouéromy
%Ol TTOV TTQOOTATEVEL TOUS OQYOVIOUOUS Tou Couvv og auth amd Tig
«gYBowEg» ouUVONKRES TOV OLOOTHUATOG.

doroygagia 2.1  To didomua
IInyrj: A.Reille, IThavnrooxdmo, Exd. Nté€towa, oei.10

O p6M0g TS ATUOOPALOOGS EIVAL ONUOVTIROS YLOL TV OVATTTUEY ®OL T
drationon mg Cwng OTov TAAVITY NOC, CLpov:

[J Atooo@d 10 HeyaliteQo TUUA TS ROOWANS ROL TNGS NALOKNG OXTL-
voPoiiog xat pdioto og wixn ®UuaTog wov eivor PAafeQd yia Toug
Cwvtavoug ogyaviopovc. Me Tov 19010 autd, mTOETEL Va. T dloute-
0Ao0VV 2aTd ®UELO AGYO axtivoPoliec ue wixn xouortog amxd 300 €mg
2500 nm (Zyjua 2.1 ®ovrvy vteQLddNg, 00T ®oL ROVILVY VITEQUOEN
meooyy}) ®ow oo 0,01 €wg 40 nm (padioxvpora) Tov eivor OYETLRA
afrapeic yio Tov AvBpmImo ®at Ta VITOAOLTO. LEAN TWV PLOXOLVOTHTMV.
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H xotarpdmon axtivofolav e uixn ®xouotog mxeotepa twv 300
nm, TEOOTATEVEL TOVUS LOTOVS, Tl wopLa Tov DNA nat T mpwteiveg
oIto TNV RATO.OTQOP.

[ Amotehel puBuoni g Bepuoxpaotag otov mhavity. Me v amop-
00@NOo1 ™S VITEQUOENS NAOXNG OXTIVOPOAIOS ALG HOL TG OXTLVO-
Boliog Tov avtavarhdTol oo TV ETLPAVELD TS YNS, 1) ATUOOPOLOC,
dp0 G TaEAYOVTOS dLATHENONS THS BEQULXIG LOOQQOTOS TOV TTAALVY]-
™. Ovolaotird, eElcoppommvtog T oY) Bepuunng evépyelag (Beoud-
TNTOG) AITG KO TTQOG TOV TTACVITY], CUVTEAEL OTNY QTOQPUYY EUPAVLONG
oxQaimv BEQUORQACLWV 0T Y.

Tyipe 2.1 Huaexé ®dopa
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0 Mopéyel ta aépa exelva mov elvor amagaita yuo TS PAoreg Aet-
ToVEYiES TV COVIAVMV 0QYOVIOUW®MY. ZUVAVTAUE AOLTTOV 0TV aTUd-
opaLea To 0Evydvo (0O,) mou elvar faotrd CUOTOTLXG YL T AELTOVQ-
yla g avamvong, To dogeidio tov dvBpoxra (CO,) mov elvor ava-
yraio yua ™ dadiwaocio g pwroovvBeong, to dtwto (N,) mov yon-
OLUOTTOLE(TOL YLOL TNV TTOQOY WYY OULVOEEMV, RATT.

U Méow g atudopaloas LETAPEQETAL VEQO A0 TOUS MAEAVOVS OTY
oteQLd (VOEOAOYLROS HURAOG).

H atpudopapa givor avoporoyevic. H ovotaon, n wleon,  murvotn-
Ta na M Bepuorpaocio g aAlldlovy, rabwg petapdileton To Vpog amd
™V empavela mg yns. Téoo n Bepuoxpaocio 600 ®ou 1 FTLEOT TAQOV-
olatouvv ueydhreg dronvudavoers: Amo -138 oC €wg 1700 °C non amd 1,00
atm €wg 3,0 x 107 atm, avtiotowya. H uetafor g Bepuorpaoiog pe 1o
pog ovoudletor Oeguofaduioa.
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Kovtd oto vyog ¢ otdBung tg BdAacoag, ta QLo CUOTUTLRA TNG
atuoopoag eivar to atwto (N, @ 78,08 % %.0.) ®ow 10 o&vyovo (O, :
20,95 % %.0.). AvoluTird, T0 0TUOOPALOLXG CVOTATIXA TOV ENEOU a€Qa
otV enmupdveL ¢ Bdhaooog tapovotdlovral otov mivaxa 2.1.

Mivaxoag 2.1. 00T Tov ENEoU ATUOCPALOLROU OEQO. 0TV ETLQPAVELX
™g Bdhaooog
Inyn: Ayyehidng, M (1994), Koviutliic, ©. et al. (1998)
Zvoratixo Zvyxévrpoon Mdia
% »at’ oyxo | um3m3 % xatd Svvolixij
pigos | wdta (Min)
Kvota ovoratixd
N, 78,088 780.880 75,527 5850 x 105
0, 20,949 209.490 23,143 1189 x 105
Agvtegevovra ovoratixd
Ar 0,93 9.300 1,282 65,9 x 105
CO, 0,0318 318 0,0456 2,5x10°
Iyvoovoratixd
Ne 1,8 x 103 18 1.25x 103 64.250
He 5,24 x 104 5,24 7,24 x 105 3.700
CH, 1,4 x 104 1,4 7,75 x 105 3.950
Kr 1.14 x 104 1,14 33x104 15.000
N,O 5x 10 0,5 7,6 x 105 3900
Xe 8,6 x 100 0,086 39x10° 2000
H 5x 10 0,5 3,48 x 106 175
NO, 1x 107 0,001 3x 107 8
(0 2x 10 0,02 6x 10° 200
SO, 2x 108 0,0002 9x 1038 2
CO 1x10° 0,1 2x 105 500
NH; 1x10°0 0,01 1x10¢ 30

nyn: Ayyehidng (1993). EneEepyaoia: Zuyyoagur Ouddoa
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‘Onmg avopEQOUE TOQATAV®, 1) TURVOTNTA THS ATUOOPALQAS deV &l-
vau otaBepn. AxolovBwvtag 1o vopo g Paoitntag aAld %ot To VOUo
TOV agQimv, 1 TurvoTNTa HELDVETUL dTay avEdvetal to vpouetpo. H
uetwon avty eivor wWaitepa amdtouy. XaQaxrTtnoloTivd avopEQETL OTL
TEQLOOATEQO OTtd TO 99% TN cuVOolrg NACag TS aTuAopALEAS Elval
OUYREVTOMUEVO OTA TTEWTA 30 YLAMOUETOO ATTO TV ETTLQPAVELL TOV JTACL-
vitn nog. H ouvolxy nalo g atudoqaipos, v ®ol wxn o oYEon ue
™ RAto ™S YNg (To €val EXATOUUVELOOTO), PTAVEL TEQITOV TOVS 5,14 X
1014 tévouc.

Me noumoto ™) uetafoir| g Bepuoxpaoiog xatd v avEnorn tou
VYPOUg Tl TV EMPAVELL TS YNG, UTOQOVUE VO DLARQIVOVUE TOL TTALQOL-
AATW OTUOOPULOLXG OTOWUOTAL:

[ Tooméogarga. ATOTELEl TO AATWTEQO OTOMUO TG OTUOOPOLQOS.
Exteiveton amd v emupdavela g yng uéyoL to vog twv 12 + 4 yhu.,
avaloyo UE TO YEMYQAMIXO TAGTOS ROL TNV ETOYN TOU €TOVS. 2TO
OTQOUO AUTS OLOUOQPWVETOL O «XALQOS», ONAOOT OL RAUATOAOYIRES
ouvOnreg Twv dagpdpmv epLoymv ™ yns. H B€puavon g tooms-
opaLEag amd Tov Yo yivetou Eppeoa. Ipwta Onhadn Bepuaivetal to
€dapog ™s yng (1 M emupavera g BAAAOONS) ROl OTN CUVEXELD O OLE-
oac. KaBwg amopanouvopaote amd v empaveLa g yns, n 0epuo-
roaoio ehattwvetal fabuaio. O Teotdg aépag ®iveitor avodnd ral
eEXTOVAOVETOL adLofaTnd (raTardQuEn ueTood Bepudmrag). v
TEOyHoTROTNTA, M Uelmwon g Bepuoxpaociog pe v avEnon tov
VYPOUg elvor rEOTEET AT TV AVOUEVOUEVT] BemEnTivd ne Paomn to
600 TEQLYQAPOUE TAQATAV®. AVTO OPEILETOL 0T POQLAL TOV VEQOU
%o Tov OLoEeLdiov Tov dvOpara Tov PEIOROVTIOL OTNV TOOTOCPALQO.
%Ol ATOQEOPOUV Bepudtnta amd ™V nhaxy axtvopoirion (VéQu-
000). "Etol tehnd 1 Bepuonpaoia ehattdvetol pe guiud mepimov (0o
ue 6,5 °C / km. To avatepo 60Lo ™S TEOTOTPALOAS OVOUALETOL TOO-
TOTOVON.

[ Lreatoo@aiga. ALadEYETOL TNV TOOTOOPALQO KOl EXTEIVETAL UEYOL TO
pog tv 50 tepimov yrhouétomv. IT€pa amd v tpomdmavon, 1 Oep-
uworpooto diatnoelton yuar Alya ylhouetoa otabepn. Xt OvvEyELo
QUEAVETOL OUVEYMS UEXOL TN OTEATOTOWON (AVATOTO OQLO TS OTQOL-
T60paLag) 6tov eOdvet Toug 0 °C mepimov. H avEnon oty ot Bep-
woxQaota omodideTon OtV VIOEEN TOV OTEAOUATOS TOU OTOVTOG
(amoEdgpnon nhaxng axtivoPohiag), To omoilo Poloxetal oe Mipog 25
— 30 yudueToa xow o€ oVYREVIQWON mov @idvet ta 10 uépn oto exa-
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toupvoto (ppm). To oTEMUO VT glvar LOLATEQO ONUOVTLXG YO TNV
mpootaoto ™g Comg, ®aBwg aToEEOpd TV VITEQL®MAN axTvofolia
OV EIVOL KOTOLOTOOPLXT] YLOL TOUS LOTOUS TMV COVIOVHOV 0QYUVIOUMY.
Meooogarga. AxOMOVOEL TN OTOATOTAVON %OL EXTEIVETAL UEYOL TO
vYPog tav 85 mepimov yrhougtomv. H Bepuorpaocia ot ueodopoioa
UELOVETOL OUVEYMDS UEYOL Vo pBdoeL oty yauniotepn Bepuoxpaotio
™S atuéopopas (-138 °C), émov Peloxetan  peodmavon. H eldrtm-
o1 ™S BEQUORQAOTOS ATOOIOETAL APEVOS OTO RATAROQUPA OVOILRA
QEVUATO OLEQOL RAL APETEQOV OTNV TEQLOQLOUEVT] CUYREVIQMOT OTOL-
YELWV RO EVIIOEMV TTOV UITTOQOVV VO UTOQQOMOOUV TNV NALOKY AXTL-
voPoAia. A6 oTO TO ATUOOPULOLXG OTQMUNL ROL CUYREXQLUEVOL QT
10 VYPOog TV 60 TEQITOV YIMOUETOMV TAQOTNQETOL LOVIOUOS TV OU-
OTOTXOV TNG ATUOOQOLQOS (aTdxrTnon BeTnoU pooTiov e amofoln
niextooviwv). To pavouevo owtd ovvavtdror og OA TOL OVAOTEQ
™G UECOOQPALQOS OTOMUATO, 0QILOVTOS ULl EVOUTEQN TEQLOYY TTOV
ovopdetal LovoopaLQa.

Oeouoo@area. AL0OEYETAL T LEGOOPALQO KOL EXTEIVETOL UEYXOL TO
vpog twv 400 mepimov yihouétomv. Ed, extdg amd ™ oyeddv 106-
Oeoun (otabepn Bepuoxpaocia) meQLOYY ®OVTA OTN UECOTOUVON, M
Bepuorpaoia avEdver otadiond pue o Mpog uéyot tovg 1000 1 xow mte-
pLoodtepovg °C, dmov Poloretar n Ogpudmavon. Tola elval to altia
710V 0dN YOV OtV AENON TS BEQUOXQAOIAS OF CUTO TO OTOWDUNL TNG
OTUOOPALQOGC:

1. H ¥map€n ovotatinadv mov amoQQo@ovy Ty nAlaxy axtvofolio
o€ ufun ®opatog wredtepa Tmv 200 nm

2. H éxlvom evépyelog oo wa oglpd eEmBeoumv avtdpdoemy mTov
Aoufpdavouy xomea og avtd o Tym

3. H amovoio unyovioumy oatdpuEng

EEdogarga. TTponertar yio To TEAEVTAIO OTOMUO TG OTUOOPOLQOS
na Potoxeton og vym petaEv 400 xow 500 mepimov yLMOUETOMWVY oo
™mv emmupdvera g yne. H mepuox avt elvon to60epun (otabepn Oep-
woxrpoaoia). To ovotaTind TOV OTEMUOTOS CUTOY OUYVA VITEQVIXOUV TN
dvvaun g Pagitntag xot dagelyouy 0To dLAoTHUaL.
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“Yyog amd Ty smpdvers s Baloooac (ot 1)

-200 a 200 A0 B0 BOD 1000 1200
Sepporpanio (oc * €]

O ynuzég avtdQAoEeLs ToU TEOXAMOUVTOL OO TV OIT0QQAPN 0N PO-
16¢ (nMont| axtivofolia), ovoudfovial goToxnuixés. Xty oTUOoEL-
00 OL OVTLOQACELS AUTES RATEXOVV ONUOVTLXG QOAO, 0B raBopiCovv
TLS OUYREVIQWOELS TMV OTOLYEIMV RO TWV YNULRDV EVIOOEMV.

OL pwtoynuxés avudpdoels odnyovv oty dMuLovEYio TOLOV LMV
00TOOWV 2oL QUOTIXMV YNUWKDV EVHOOEMV OTNV ATUOOPALQL:
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[ Ta evepyeland dieyeouéva nogLoL. ANULovyouvTaL TS OTLYUES TTOU TO
ATouo. OUTOREOMOVY aXTLVOPOAICL TTOU PEIOKETAL OTNV VTEQLOIN KoL
TNV 0QOTH TTEQLOYN TOU NAEXTOOUYVITLXOU PAOUOTOC.

[ Twg ehevBepec pileg. Elvar un goptionéva dtopa 1 pooLaL tov €xouvv
uoviomn NAexteovia

U To woviopéva dropo 1§ pogroxd Bpavouorto.

To oEuydvo mov PoioxeTar OtV ATUGOMALOM CUVOVTATAL O€ TAO0C
OLOLPOQETIRMV NOQPMIV, UE ONUAVTIXOTEQES TIS €ENG: O,, O,*, 0,1, 0, O,
O+, O, 6mov to * ovpPoriCet Ta nhexTEovIrd OLeyeQUEVA néoLa 1 dto-
wa. H magovoio tov OEuydvou oty atuéopoLQo. Ot TAQATAV® WOQ-
PEC OPETAETAL OTIC POTOYNURES OVTLOQAOELS KO OUYRERQLUEVAL:

[ Zm potodtdomaon tov dLoEvydvou:
NAtoxi

O, ——» O+ O + 120 Kcal / mol

axtvofohia

21N OUVEYELQ, TO TALQAYOUEVO OTOURO OEUYGVO avTdQd Yo TO OY-
notoud dieyepuEvav atopumv ogvyovov. Ta tehevtaio, rabwng emavep-
YOVTOLL OTNV Q)XY TOUS RATAOTOON, EXTEWTOVV OXTIVOPOALD TTOV Elva
000TH] OTOV AVOOMTO (YMUELOPOTAVYELR) ROL OTNV OO0 OPEILETOL 1)
VURTOQEYYLA.

0+0+0 —— 0,4+ O
O* ——— = O + nonn axtvofolia
[J 210 gpwtotoviousd Tov atouxol oEuydvou:

oxtvopohio

To O elvou WOLaiTeQO OPAOTIRG AL CUUUETEYEL O AVTLOQAOELS TOOO
TOV 0EVYOVOU G600 %Ol TOV OLMTOU:

02+O+ _— 02++O

N, + O+ ——— NO+ + N
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0 210 poToiovioud Tov pooLoxol oguyovouv:
NAaxi

0, ———» Oy +e¢
axtvofohia

[J Zto ouvdvaoud g poTodLdomaons Tov dLoEuydvou »at g avtidoa-
O1NG TOLOV COUATLOIMV

NAtoxi
O, ——» O + O + 120 Kcal / mol

axtvofohia

0,+0+M ——» O;+ M
omov M* uépia oEuydvou 1 alwtov.

AvTioTOLY 0, OL ®RVOLOTEQES WOQPES UE TS OTTOlES oVVavVTdTaL To Alw-
T0 0NV oTpoopatpa etvai: Ny, No+, N, NO, NO+ nouw NO,. H mogovota
TOV OTWTOV OtV aTUOOPOLQO. EENYETOL OO TLg OXOAOVOES PMTOYTUL-
%EQ aVTLOQAOELS:

[ ®otodidomaon ®ol mToloviouds TOU HopLoxoy aliTou:
NAwoxi

N, ———» N+N
axtvofohio

nhwoxn
N, —— » Nyt + ¢
axtvopohio

21 ovvéyera, 10 N, adhd xou o mogoryduevo N,+ aviidpovv ue Oett-
%A xow un (avtiotolya) pOQTLOUEVA ATOUO OEUYGVOU YLOL TO OYX1UOTIONO
BeTind POQTLIOUEVMV HOQLMV HOVOEELOTOV TOV OlwTOV:

N,+O+ —— » NO+ + N
Nyt+0 ——» NO++N

[ ®wtotoviouds Tov HovoEeLdiov Tov alwtov
Nl

NO ———— NO+* + ¢
axtvofohio
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H avtidpaon avt) Aappdver xdoo oty Loveomaloo, Ve oVTLOTQE-
peToL 0T BepudopaLEa Ue aTOTEAEOUO TV aTteAeVOEQWON aTouxov
0Euydvov rat alwTtov:

NO++e¢ ——» N+O
Téhog, omv TeoméopaLa Aaupdvel xmea pwtodidomaon Tov NO,:
Nl

NO, ——» NO+O

axtvofohlo
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ANAKEDANAIREHN

(] Arudogaipa ovopdleton 10 0£QLo OTOMIO TTOV TEQIXAELEL TOV AL

VAT o %ot Tov duaymeiCel amd 1o ddomua. O EOAog ™S aTud-
OQALQOS EIVAL ONUAVTIXOS YO TNV AVATTTUEN %al T dLaTonon g
Comg oToV TAOVATY 1O, Aoy aroQEO@d TO UEYOAITEQO TUNUAL TG
ROOULXNG RO TS NALAXTS OXTLVOBOAIOS RO UAMOTO O€ WrY) ROUOTOS
mov elvan PAafepd yia tovg Covravoig opyaviouols, amotelet Qub-
woti g 0eEUOXEACTOS OTOV TTACVNTY), TTOQEYEL TAL ALEQLOL EXEIVAL TTOV
elvol amaalitTa Yo T Pacirég AELTOVQYIES TMV CHVTOVHOV 0QYAVL-
OUMV %O LECM AUTHS UETOPEQETOL VEQO ALTTO TOUS WREAVOUS OTY OTE-
oLd.

L] H ovoraon, n wieon, n murvémro xan 1) OEpuoxasio ™ aTuéopal-

oag ahhdtovv, raBwg uetafarheTal To VPOg atd THY ETLPAVELD TNG
yne. Me xoitiolo ™) uetafory g Bepuoxpaoiag xotd v avEnon
TOV VPOUg ot TNV ETLPAVELDL TNS YNG, 1 ATUOOPALQC, OLOXQIVETOL O
névte emimedo (oTODUATA), TNV TEOTOOPALQX, T OTQUTOCEPALOC, T
UeSOoPALQ, TN BEQUAOPALEO KoL TNV EEDNOPALQQL.

(] Ovovnidodosic avapeoa og YMURES EVOOELS TTOV TEOAAAOVVTOL OIS

™V AmoEEOPNOoN WTOS (MAory| axtivoforia), ovoudlovtal pawToyn-

HIRES.

(] OunvoLdtepeg nopéc e Tig omoieg ouvavtdvTal 1o OEVYSVo %al 1o
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ACwto oty atudogapa eivar avtiotorya O,, O,*, O,*, O, O, O+,
O; naw N, N+, N, NO, NO+, NO,. 6tov to * ovufolriCer to nhe-
®ToovIXd dleyepuéva nogLa 1j dToua.



2.1

22

23

24

2.5

2.6

2.7

Eivar onuavtien ) 9moEn g atudo@oipas yio ToV ITAAVITY HOS;
Altiohoynote TV amdvInom oogc.

Kabwg amoporguvopaote amd v emepavelo g I'mg, n mieon
OV ATUOOQPALEO WEAVETAL 1| nelcdveTa; Tiort;

[Towa eivor Tow ®UELOL CVOTOTLIRA TS ATUGOPOLOOC;

T Ba ouvéPauve edv VTOBETIHA OLPALEOVOAUE RATOLO OTQWUOL OTTO
™V 0TUOOPOLQQL (TT.X. T OTOATOOPALQA);

IMoleg avtdpdoels ovoudlovrol mToxNUILES;

[16te MapuPavel xmEo To QOLVOUEVO TNS YNUELOPOTOVYELS, XOTA T
dudprera S NUEQAS 1] RATA TN OLAQRELD TNG VURTOG;

Mmopel va. ovupel pTOlOVIOUOS TOU OTORoy OEVYGVOU Oty

ATUOOPALQOL TOV TTAAVITY ®OTd TS 2up woa EAMGdag; Edv vau, oe
TTOLES TTEQLOYES TNS ATUOCPOLQAC;
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