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Xnuwrég ALeQyooieg

Kotd ravova n frounyoviny moooywyn evog mpoidvtog meolhaupaver
utar ohvmhoxn petamountiry dadwraoto. H dtadiraoia avt elval duva-
70 Vo ovolvBel og omhovoTEQES dLEQYUOTES OL OTTOlES, YL AMdyoug pebodo-
AoyoUg, cuviBmg SLOXQIVOVTOL O PUOLKES, YNUWKES, PLOYNMXES 1| NAE-
®RTOYNUWRES. OL uoLrég dLegyaoieg (Omms 1 amdoTaEn, 1 eEdTuion, 1 EN-
Q0VON, 1 QOY| PEVOTMYV, N HeTAdoon BepudtTog, N netapoed udtog x.d.)
paoiCovrar oe Quowd N puotroynurd gawvoueva. Ot xnuirég diegyaoi-
€ TTAVTOTE TEQLAMOUPAVOUV YMUKES AVTLOQAOELS, ETOUEVIS HOTOAMYOUV
o€ UETOPOAT TG YNMURIS OVOTOONS TWV LOQIWV TWV EVICEWYV TOV YONOL-
uoromOnxay aQyxd.

S ymuexn Propmyavio oL TEMTES VLES VTTORELVTOL O OQLOUEVES QUOL-
%ES OLEQYOOTES TQORELUEVOU VAL OTOHTIHOOVY TV RATAAANAY LOQET] YLOL VOL
aVTLOQAOOUV YNUWRA. ZTH CUVEYELN, ELOEQYOVTIOL OTO YNUHO OVTLOQOOTY-
oa, 6mov avtdouv. TEhog, Ta TEOTGVTO VITORELVTOL OE VEES PUOLKEC OLEQ-
vaoteg (Soyweiopol, raboagropol ®.d.) Yoo TV TAQaANfN TV TEMRDOV
TEOIOVIWV.

H ymuuwrn avtidoaon netaEl 0QLOUEVDV aQyLr®v coudtov (avidon-
vIo) 0dnyet 0TV avoxaTATAEN TV ATOUMV TMV COUATOV CUTHV o T On-
HoVEYLo TEMHRWV OMUATOV (TQOTIOVTQ), TOL 0TTOL0L, VIO TLg OUVOTES TG O-
viidpaong, elvon otafepdtepa and to avidpwvra. I'ia va ovpfel n peto-



30 KEDPAAAIO 2

BoM avtn amouteltol ) SLAOTOON TWV YNUKDV OECUMV TOU CUVOEOUV TOL
dropo ®atd T CUYXRQATHON TOU RAOE AVTLOQMVTOS KA 1) CUVORPT VEWV Y1-
wxav deoUdV LETOED TMV OTOUMV, HOTE VA OUYRQOTNHOVY TaL TEOIGVTO.

2y weQImTMoN Tov T avTdewvTo elvol afgra 1 vyed, 1 didomoon
TOV QEOUMV YIVETOL HECM OLVYRQEOVOEMVY UETAED TV HORIMV TOV avTdQ®-
viov (Bemplo Tov guyrEovoemv). 20T600, A6 TIC CUYRQOUOELS TTOV
TQAYUOLTOTTOLOVVTAL OUVOMXUA, OQLOUEVES UGVO EIVOL ATOTELEOUOTIRES (O-
dyovv dMnrad| oy mparypatomoinon g xnueris ovtideaong), avaroyo
LE TOV TTQOOOVOTOMOUS TMV CUYRQOUOUEVMV LLOQIMVY RO THV RIVNTLRY TOUG
evépyeta (BA. oy. 2.1).

e 2.1
ZuyrEoUoeLs HETOEY TV avTldQMVIMV HOQImV Y10 THV TAOOYWYY] TQOIGVIWV.

2TV TEQITTWON TOV TaL AvTdQWVTO. elvol oTeQed de yivovton diopo-
QLARES OUYXEOVOELS, apOoU T COUATIOLO TOV OTEQEOU (GO0 AETTTA 1oL OV
elvan dtaueoLouévo) glval TAvIoTe TOM UeYUAUTEQM 0TS T LOQOLOL OTTO TOL
omolo. amotehovvtaL. QOT600, 0 AEMTOTEQOS OLAUEQLTUCS TV OTEQEDV
(duovpyior vEmv ehevBeQmV ETLQPAVELDV) ROL 1) AVAIEVON TV VYQHDV
ULYUATOV TTOV Ta TEQLEXOVV (OENON TNG TLOAVETNTOS ETLQPAVELOXIS ETTOL-
S TV avTLdEMVTWV OMUOTLOmV) €lvor duvatd va SLevrOAIVEL TN XMuLxy
TOVS avTidQOoN.
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Evéoyewn

avudova

TEOIOVTOL

v

IIgGodog T ynuixijs avtidgaong

Tynua 2.2
Evepyelaxéc netaforés oe avudoov ovotmua
®xatd TV €EEMEN TS YNUKNGS avTidQOONG.

Amé 1o mponyoupeva YiveTor avepd OtL, yio Vo tooryporortotnOel pio
KNURY] AVTEOQOLOT, TOL CVTLOQMIVIC COUATCL TTQETEL VOL ATTORTHOOVV EVOL ENAL-
XLOTO TTOOO EVEQYELOGS, TO omoio Ba Tovg emtpéyet va avidpdoovy. To mo-
00 OWTO TN EVEQYELOC OVOUALETOL EVEQYELX EVEQYOTOiNONS, Eq (BA. OY. 2.2).

‘Oco vymAdteEn eivan 1 evEQYeLa eveQyomoinong uiag aviidpaong, T6-
00 Mydtepo mbavo eivon va ovpuPel  avtidoaon avt). H ynuxy avtidoa-
O] T0.). TOU OXTOVIOU TTOV TTEQLEYETALL OTN PEVEIVN UE TO ATUOOPULQLRG OEV-
YOVO €xeL VYMAY EVEQYELD EVEQYOTOINONS RO YLOL TO AGYO QUTO 1) avTidQoL-
on dev mparypatomoLeitol nEoa oto eCepPoudo Tov owtoxviitov. T tov
id10 Adyo to atpoopalpwmd dtwto (tegimov 78% Tou ATHOOMALOLXOD OLE-
oa) dev avtdQd PE TO aTUOOPOLELRG 0EVYOVO (Tepimov 21% tov atpo-
opoELroU 0€pa) og ouviiOeLs cuvOxeg (N EVEQYELD EVEQYOTTOINONG €)EL
vYMAY T Ay g duonohiog dLdomaong Tov LoYVEATATOV TOUTAOU de-
owov 0to uéLo tov atwtov N=N). Av ywvdtav 1 aviidoaon v, de Oa v-
moye Conj otov mhawvijty, oot Ba deouevdtay ohoxAnEN 1 TOCOTNTO TOV
QTUOOPALELROY OEVYGVOU 0Tt TNV TEQIOOELN TOV 0.LwTov. AvtibeTa, OTIC
UNYOVES E0MTEQLUNG HOVONG TWV QUTOULVHTMV, OOV OL BEQUORQOOTES €l-
vou TOA VYNAGTEQEGS, TAL AVTLOQWDVTA UOQLOL EXOUV EVEQYELDL LEYOAITEQ O
7O TNV EVEQYELDL EVEQYOTOINONG TS OVTIOQMONG %ol OYNUOTCovY 0EEldLaL
Tov al@dToU (ONUOVTLROL ATHOOEALOLXOT QUITOL).
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T v €Eiynon g ynurig ovitidpaong, extdg and ™ Bewpia Twv
OUYXQOUOEWV YONOLUOTOLE(TOL ®al 1| Bemeia Tov eveQyomotmuévoy ov-
pusAoxov. H Bemplo ot d€yeton ot »atd T 00yRQoUoN TV Omuattdiny
TOV AVTLOQMVIWY OYNUATICETOL TOQOJIXA EVOL EVEQYOTOLNUEVO CUUTTAOXO,
TO 070{0 AKOAOVOME SLaoTATOL CYNUATICOVTOS TO TTEOIGVTOL TS AVTiOQO-
oNg. SV TEQITTWON CUTH 1) EVEQYELD EVEQYOTTOIMONGS EXPOALEL TNV EVEQ-
YELOL TTOV OTTOLTE(TOL YLO, TO OYMUATIOUO TOV EVEQYOTONUEVOY OUUITAGHOV.

2w Xnueio 0 ovpuPoMOUOS TV YNUKOV OVTLOQAOEMVY YIVETOL PE T
BonBelo Twv ynurov eELlodoenv, ONAad| Twv eELCMOEMY OL OTTOTES TEQL-
Aoppavouy 0to aELoteEd Toug HEAOS TOUC HOQLOKOUS TUTTOUS KO TS OLVOL-
hoyieg Twv ovTdOOMVTWOV ot 0T0 OEELS TOVS HEAOS TOUS HOELOXOUS TUITOVG
%O TS OVOAOYiES TV TTROIGVTWV. Katd ty mporypotomoinon piog ouvnoi-
ouEVNS YNUHNS avtidpaong, o aBuds Twv atoumv ®dbe otoryeiov elvor
0 (0Log xaw oto dvo A TS MU eElomong. “Etol, mpoxeluévou va ov-
uTAnomBovv oL yNKES EELOMOELS, XONOLUOTOLOUUE HOTAMNAOUS OTOL-
Y ELOUETOLROVS OUVTEAEOTEG.

O awatitng m.y. elvor £vog THmog oLdNQEOUETAMEVUATOS O OTTOL0G YN-
wxd avtiotovyel oto 0&etdlo tov owdnou (III): Fe,Os. ‘Otav o awpatitng
ovTLdQd e TO WOVOEEIDLO TOU dvBoara UECH OTNY VPLRAULVO, TTAQAYETOL
oidnoog xan d1oEeidro tov avBpaxa. To OU0 TEWTO CAOUATA EIVOL TO OVTL-
dpvTa %o tar VO TELEVTOLOL TOL TTEOLGVTOL TG YNULKIG OVTIOQAONG.

(o) Xnuixrj avriopaon:
0EeldLo Tov LOVOEE(OLO TOV ) OL0EeldL0 TOV
owjpov (III) avBpoxa —  OlNgsE 4 avBpoxa
(B) Xnuuxij eEiowon (un ovumAnowuévy):
Fe203(6) + CO (o) Fe ) + CO2 (g (eE. 2.1)
(v) Xnuixyj eEiowon (ovumlnowuévn):
Fe;03 () + 3CO (o) = 2Fe () + 3CO; (o (e€. 2.2)

Ta ovppora (0), (o) xnan (V) YENOLWOTOLOVVTOL Yot Vo dnAdoovy T
PUOLKRY ROTAOTOOT TWV CWUATWV (0TEQED, QLEQLO HOL VYO, OVTIOTOLY D).
AvtiBeta, ou onohovBec Quoég dLeQyaoleg, OTIC OTOLES VTTOXELTOL TO
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VEQO, OeV TEQLAAUPAVOLY YMULKES AVTLOQAOELS:

H,0( < fEoTon H,0 () —_mign o H:0 (o, (65, 23)

A. T'evird yra tTnv tayvtnta aviidogeong

A6 ™V TAEVOA TV YNMKDV SLEQYALOLAV, 1) YUy frounyavion emuxe-
VIQMWVEL TO EVOLOPEQOV TS O€ dU0 HUEIME TOQOUETOOVS:

(o) ™V amedoon TV YNURGV avilddoemv (0 0Toxog elvan 1 arédoon va
mpooeyyioeL 600 To duvato meELoodtepo To 100%) no
(B) v Tayxvnre Tng avridgaong.

Ko o 800 mopduetoot emdoovv 0tov ®aBoQLoud Tov ®O0TOVS THQU-
yoyiic. Av pia avtidoaon mogoymyig m.y. Beunol oE€og €xel ueyain amo-
0oon, adhd urn TaUTNTA, TOTE 1) XONOLWOTOMOoN TS AVTIdQOONS OUTHG
o€ Brounyovins eminedo WTOQEL VO EIVAL OLVTLOLXOVOULKY).

H taytmto aviidpaong xupaivetor evidg evpitatmy ogimv. Yadoyouv
Poadutateg YemAoyRES VTLOQAOELS, TMV OTOIWYV 1] OAOXA|OMWON OTTOULTED
TOQENEVON EXATOUUVQIWV ETWV RO TOYUTUTES, OVOLOLOTIRA OXAQLOLES, O
vdpdoelg uetaEv évraw (my. H xow OH), ou omoieg ohoxAnodvovran -
VIO MywV EXOTOUUVOLOOTAV TOU OEVTEQOAETTOU. Andun, nio Exonén ei-
vou eEoupetind tayeio avtidpaon, evad 1 dudfmon tov owdrpou (0Eetdm-
on petadhxov Fe mpog 1évra Fe**, mapovoia Oz xow HLO, BA. oy. 2.3) ap-
%netd ayn. Ouotwg, ayn elvor 1 eTidQOON TOV ATUOTPALOLROU OEVYOVOU
ROL TOV LOVTOY VOQOYOVOU OTO X0QTi (Tl tovta vdEOYSVOU TAQAYOVTOL O
76 TV ovTidEAON TV LOVTWY 0LEYLAOV TOU AQTLOU UE TNV VYQAOIQ).
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Tyuo 2.3
H dudfowon tov otdjpou elvan pior ooy ynuxy avtidooon
UE ONUAVTIRES OIS ETUTTOOELS 0TV OVTOYT] TWV UETOAMARDV ROTOOREVDV.

O xe6vog dLaTNENONS TV PEOUTMVY £EQQTATOL OTTG TV TOYUTNTO TN
evoupr|g avtidpaong g 05eidmong tovg (BA. oy. 2.4),  omolo peLwveTaL,
dtav avtd torofetnHovv oto Yuyeio.

Xymuo. 2.4
H dammenowpdtto twv pijiov eEagrdral amd Ty Toyvtta
™C eviumunriig Tovg oEeidmwong.
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Katd m dudoxerta g mpoddou piag ynunng aveidoaong oL toodTnTeg
TOV OVILOQMOVTOV OTOOLAKA UELDOVOVTOL, 0LpOU T OVILOQMVTOL ROTAVOA®-
VOVTOL Y10 VoL TTapary 800V Tol TROTOVTa, TV OTOLmV £TOL OL TTOOGTNTES OlV-
Edvovton (BA. oy. 2.5). Tevind, og tayvtnte aviidgeons xoooxtmoeitetal
0 QUONGS petaforng (AENONG YL TOL TEOIGVTAL 1] HElONG YLaL TOL AVTLOQM-
VIQL) TNG TOOOTNTOGS 1] AXQLBEOTEQA TG OVYXEVTOWONS (TOOGTNTO avd 1O~
VAda GY®OU) TV COUATMV TOV AMAUPAvVOUV HEQOS O€ Mo ynuuxy avtidoa-
on.

Avudpav Ipoidv

SuyrEVIOMON
Svyrévipmon

(o) Xodvog ()} Xodvog

Tyuna 2.5
MetofoM g oLYREVTOWONS (0L) TWV aVTLOQMVIWY KoL
(B) TV mEoidvtmv notd v eEEMEN ymurig avtidpoons.

“Eotm howtdv 1 avitidoaon:

A+B->T+A (€E. 2.4)

Agyrd (t=0) To ovomua arotelelton amd to odpata A zau B ta omol-
a dev €youv ayioeL va avtidpovv. Ze xoovo t'>0, Evo TU U TOV COYLRDOV
ompdtwv o €YeL LETATOOTTEL OE TEOIOVTO, OTTATE TO CVOTHUO B0l TTEQLEYEL
ta oopata A, B, T naw A. Evidg tov ouyrexQUUEVOU X00oviroU dtootiuo-
t0g At = t'-t = t, | ovyxévrowon m.y. Tov owuatog I' Bo €xel petafindei
ratd ACr = Cr'-Cr = Cr’. Avtiotouyo 1oyvouy ®ou YLo. To VITGAOLTO COUL-
ta (ue ™ duapopd ot eEautiog g rotovdlmong Tovg ACs »ow ACg < 0.
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Tote wg ToyvmTo TS avtidpoong ogileta:

V=ACr/At = ACp/At = - ACa/ At = - ACp/ At

(to a@vTro mEoonuo amodidetor 0to yeyovog 6t ACa naw ACg < 0)

H toyvmro vt elvor ) péon tayxvTnte. eViog Tov Yeovirol OLaoTiua-
T0G At. Av Sumg 10 X00ovixo didotua At emheyet amelpoehdyLoto (oyedov
und€v), téte 1o u€yebog ov vroroyCeTon amd TS TOQATAV® EELOMOELS
elval 1 otrymaio tayvtnrao.

EEdM\ov, onueldvetol GtL 0T YEVIXT TEQITTWON TWV CTOLYELOUETOLRWV
OUVTEAEOTAV O, 3, Y, O TNG YNUKrNS avtidpaong:

oA +fB — yI' + dA (€€. 2.5)

H toydmta g avtidpaong wg mpog ®abe omuo Tov CUUUETEYEL EIVOL
drapopetiny (oot eivae mw.y. (1/y)-ACr = (1/8)-ACa). Emouévmg, av v; €i-
vou 1 ToyUTHToL TS AvTidQOoNS WS TEOGS TO 1 GO, TATE YLOL TNV TOXUTNTOL
™G ovtidpaong (v) woyvel n oxéon:

v = (1/y)- vr = (1/8)- va = - (1/a)- va = - (1/B)- v M
(1/v)-ACr / At = (1/8)-ACa / At = - (1/a))-ACa / At = - (1/B)-ACg / At

Me ™ uerétn Bepdtmv mov oxeTiCoviol ue ™V ToUiTTo. ovTidQoNg
0oYOLelTOL M) YMLRY] RV TLRT).

B. Toomor nétonong g Tayvtnreg avriogaong

H toyvmrta pag aveidoaonsg UETQETOL e QUOLRES 1] UE YNWXES UE-
0600vg. Me 115 @uorég pedodovg maparorovdeitol 1 peToforn ROTdAN-
Mg puotric WoThtag (TvxvoTyta, nhertoirn aywyuotta, deintng dud-
Bhoong, OTEOEIRY RAVOTNTA, OTTTLXY TTUXRVOTNTA %.4.) UE TNV TAQOO0 TOV
yxo6vou. H guowri] 1dudtnta mov emAéyetol xvdbe popd mpémel va, eE0QTd-
TOL OO TH GUYXEVTOWON TV OVTLOQMVTMV X0l TOOIOVTMV TNG OvVTIOQONG,
WOTE OL UETAPOLES TN OTN POVADO TOV XOGVOU VO VAYOVTOL OE UETOPO-
Aéc g ovyxévtowans avd. povado. xoovov, va. expEAlouy ETOUEVOS TV
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TayUTnTa g oviidpaons. To mheovexrtiuata Tov Quotrdv ueBddmv eivor
N UM ROTAOTQOPY] TOU OVTLOQMVTOS OUOTHUOTOS ROl 1] dUVATOTNTO. GUVE-
XOUS X0OVIXIS TOQarOAoUONONS T™C EEEMENS TS ovTidOOONG.

Me g ynuxég pe@édovg yivetor Mpym avd tontd yeovird OlaoTiua-
TOL (UXQY|S TTOOOTHTAS OVILOQMVIOS WIYUOTOS %Ol EXTEAE(TOL TOOOTIXOG
1EO0OLOELOUAS (dNAadY TEOOSLOQLOUGS TG CUYXEVTOWONGS) TWV OUOTOTL-
ROV TOV, OTTO TOL ATOTELECUOTOL TOV OTTOIOV VTTOAOYITETOL 1) TALYUTNTA TG O~
viidpaong. Ot uéBodot aVTEg PELOVERTOVY G TTEOS TV OALOIWOY TTOV £7TL-
PEQOUV OL OUVEYEIS dELYUATOMPIES OTO QYYIXO CUOTHUA ROL TV CLOVVEYN
XOOVIRA TOQOROAOVONON TV OTOTEAEOUATWV.

I'. Ilagdyovteg mov £xNEEAOVY TNV TEXVTNTA AVTIOQUONG

H yvaon tov maoaydvimv mov enneediovy Ty toyitTo og avei-
0p0ONG EMITOETEL TOV HOTAAANAO YELQLOUO OQLOUEVOV OO QUTOVS, TTOO-
KELUEVOU VoL ETUTOVVOOTUY OL YMUKES OLEQYOOTES TTOV EQPAEUGLOVTOL O
ey Bropmyavio.

(a) DPVon ToV avToQHVTOY

H @ion tov avildodvimv elvor 0 onuovIivoteQos (0mg ToQAYOVTOS
©aB0QLOUOT TNE TaUTNTOS WOLS XNWXNS aviidpaons. Me tov 600 auto ev-
VOE(TOW TT.. 1 LOVILXY] 1] LOQLOXY LOQPN TV avTdQwvimy (GuvnBmg, oL a-
VTLdQAOELS LETOED LOVTMV Elval TOAD TayUTEQES QTS TIS OVTLOQUOELS UETOL-
€V noplmv) 1 1 1oyig Tov deonov (0 omotog TEEmEL VoL dLooTOOTE) PETAED
TOV ATOUWV OTA LOOLOL TOV AVTLOQWVIWV.

(B) Emipdveia emapijs

‘Ontmg €xeL 110m avopepBel, 1 0OENON TS EMLPAVELLS ETAPTS TV OTE-
QENDV OVTLOQDVTOV OMUATWYV, QVEAVEL TNV TLOAVOTNTO CVYRQOVOEWV, ETTO-
UEVIS AVEAVEL %O TNV TOUTNTO TS AVTIOQOONS TOVG.

(y) Ocouoxgaoio

H avEnon g Beppongaoiog odnyel oe avEnon g tayvttag avri-
dpaoNg, avaloyo UE T UON TOV AVILOQMVIMVY %Al THV 0QYXY TLU] TG
Beouonpaotos. H avEnon avt amwodideton apevog oty avEnon mg xivn-
TIRNG EVEQYELUS TV OUYRQOVOUEVWV COUATLOIMV, CUVETHDS KO THV OOEN-



38 KEDPAAAIO 2

01 TOU OUVOAROU ALBUOU TV CUYRQOUCEMV XL OPETEQOV OTNY AUENON
TOoU 0QLBUOY TV EVEQYMV Hopiwv (Tov poptmv dnradi mov €xovv evép-
yeLo {01 TOVAAYLOTO UE TNV EVEQYELD EVEQYOTTOMONGS TS AVTidQOONS), OV-
VETADG AL THY QUENON TOU 0QLOUOU TV OTTOTEAECUOTIRMDV OUYRQOUCEMV.
ZuvnBwg, avEnon g Bepuoxrpaoiog xord 10°C cuverdyetal eQimov Ot-
TAOOLOLOUG TNE TOUTNTOS TS OvTidQOOoNS. L20T600, OTN XNULKY| Brounyovi-
0L OUYXQIVETOL TO OLKOVOMXO OPEAOS QTG TNV ETLTAYYUVON WS YMULKIS
dLeQyaolog Pe To ®OO0TOG TNG EVEQYELOS TTOU OUTOULTETOLL YLOL TNV OOENOT| TG
Bepuonpaoiag).

(0) Zvyxévrowon avridogdvTwy

H a0Enon g ovyxévtowons evog avtdQ®vTog ouvemdyeToL UeYOAITE-
00 0BUG RIVOUUEVOV COUATIOIMV avd Lovado 6yrov, dNAad xat ueyo-
Mitepo 0LBUd ouyrEovoEmYV, AN ROl UEYOAITEQN TULOAVOTNTO OTTOTEAE-
OUOTXAV OVY%REOVoEMY, ONAadY TeMnd peyohiteon toyvtnto ovitdoa-
ong. H moootiny) oyx€on e ovyxEvtomons Tomv oavildQmvimv Ue Ty ToyU-
mro ovtidpaons xobopiletar and to vouo dpdoews Twv poalmv (1867,
Guldberg zouw Waage). ZUugwvo (e 10 VOUo dQAoems TV HoLmv 1 Toyv-
™MTO TG OVTidQOOoNG:

oA +pB — yI© + 0A (e€. 2.5)
diveton artd v eElowon:
v = k-CAOl -CB[5

omov k elvon 1 otabepd tayvtnroes. H eEiocmwon avty ovoudleton ot vo-
pog tng tayvrnras. H otaBepd toimrog k exgpodlel v toyvtnTa mg o-
VTIOQAONG, TV Ol CUYREVIQMOELS TV OVTLOQMVIMV €{VOL (OEC UE TN UO-
vada.

H otafepd tayvmnrog k eEaptdron amtd ) uon Tmv avildo®vImy o T 0eQUOrRQAOT-
o 7o vrohoyCeTon amd Tov Timo Tov Arrhenius:

A -(ERT
k = Ae®RD,

Gmov A uia otafepd, R 1 mayrdowa otabepd tov aegpliov (20,082 Atm-1/mol-°K 1
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1,987 cal/mol-°K ), e n fdon twv vemépumv hoydoBumy (=2,718) wat E 1 evépyela e-
veQyomoimong Twv woptmv. O THIOg AvTg TOCOTHOTOLEL ®ow TV ETTIOQ0ON THS BeQuo-
%©O0OT0G OtV TOLUTNTOL OVTIOQOLOMG.

EEdALov, 0T0 VOO NG TaUTNTAS OEV VITELOEQYOVTAL OL OUYREVIQMOELS
OTEQEMV OMUATWY, 0POU 1 TaXUTNTO TS OVTIOQOONS TOVS EEQTATOL OTTO
TNV EMPAVELLL AVTIOQAONS ROl OYL AITS TH OUVOMXY TOUS Ao

ZnuetdveTon OTL oL EXOETES L 1AL B TTOV YONOLUOTOLOVVTOL OTO VOUO TNG
tayvmrog (to dBgotopa Ttovg, o+, ovopdletor TdEn tng avtidgaong) &i-
vau (0oL e TOUG OVTIOTOLYOVUS OTOLYELOUETOLROVS CUVTEAEOTES TG YNULRIS
eEl0WONG WOVO OE OQLOUEVES TEQLITOOELS ATTAMV OVTLOQAOoEMVY (1 LGN~
T QLT TTOV LOYUEL OTLS AmAES avidpdoels, Aéyetal ravovag Van’t Hoff).
Emopévmng, n tdEn ndbe aviidpaons (o fabuds dniadn g eEdotnong g
TaUTNTAS TS OT6 TN CUYXREVIQMON TOV AVTLOQMVIWY) TEOCIL0QITETOL
melpapoTnd ®ow OxL atd ™ ynuexy g eElowon. Ildavtmg,  dwaogomoin-
o1 ™G TAENS TS avTidEOONG At TO GOQOLONA TMV OVTIOTOLYWV OTOLYELO-
UETOWHMV OUVIEAEOTMV VITOWVIOOETAL OTL 1] AvTiOQOOY| TTOOLYUOTOTTOLE(TaLL
0€ TEQLOOGTEQO TOV €VOS eVOLAUETO OTAOLO. 2TV TTeQimTwon &g vt M
TaryvTToL THS OANG awvtidpaong rabopitetal amtd v TayUtta Tov feadv-
TEQOV 0TAdiOV, VD 1 TAEN TG avTidEONG EXpEALlETAL 0TS TV TAEN TOV
Boaditepov otadiov. “"Etot, m.y.  didomaon tov vrepogeldiov Tov vdo-
YOvoU apovaio LOVTmY Bowuiov, wg xororit (PA. § 2.4) mporypatomolel-
Taw og Ovo otadiot:

H,0, + Br - H,O + BrO (Bpoadt otddio) (€€. 2.6)

BrO + H;O: — H2O + O, + Br (tayy otadwo)  (eE. 2.7)

2 H,O: - 2 HxO + O, (ouvvohri avtidoaon) (€€. 2.8)

H tayvmra g aviidpaong ehéyyetor amd 1o mpwto (foaditepo otd-
d10) %a yuor To AGYo owtd 0 VOUOS TS TarUTnToS YOApeTOL g EENG:

u = k'CHzOz CBr_

Apa, n aviidpoon elvar devtepng tdEne. Enopévog, dpdoa paga ("vo-
wog dpdoewe Twv poldv") dev elvar uévo 1 ovyxrévromon tov HaO», 6mwg
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Ba oy avopuevouevo PAceL TS OUVOMAHIG YNurYS eElomong, adhd xou m
OUYXREVIQMON TV LOVTWY POmUiov.

(¢) AAAot magdyovreg

AM\OL TTOQAYOVTES TTOV EMNEEATOVV TNV ToXUTNTO OVTIdQOIoNS €lval M)
axtwvoforio, n mieon xou 1 VTOQEN ®ATEAVTGOV (YLl TOUS TELEVTOLOVS BA.
§2.4). Ov poToyNUWRES OVILOQAOELS TOOYUOTOTOLOVVTOL 1| ETLTOUVOVTOL
070 OG. AUTO OPEIAETAL OTO YEYOVOS OTL LOIMS OL AXTLYOPOAES e wned
UN®og ®UpaTog (VITEQLDIELS), GTAYV QTOQQEOYOVVTOL, AVEAVOUV TV EVEQ-
YELOL TOV LOQLWV TV avTldQMVTWV (.. 1 ovtidpaon didomaons Twv aio-
YOVOUX®WV EVOOEMY TOU 0LQYVQOU TTOV XONOLUOTOLELTOL OTH (POTOYQOPLAY ).
H mieon avEdvel v tayvmta exelvov pévo Tmv aviidQdoewy Tov TOay-
UOTOTTOLOVVTOL 08 a€QLat don. AVENOM g mieong odnyel og ueimwon tov
OYROU TOU OVTLOQMVTOS OVOTHIOTOS, OMNAad] oENOT TS TBavITTOS OV-
yrovoemv Tmv cwpatdinv. H avEnorn mg mieong odnyel omv mooyuortt-
nOTO 0 AUENON TS CUYREVTOMONG TWV OVTLOQDVTMYV, ETOUEVIS OVOLAL-
OTXd, OUVUTTOAOYICETOL, OTaV UeEAETATOL 1) ETIOQUON TG OVYXEVTOWONS
oV ToyvTTo TS avtidpaons (PA. oy. 2.6).

Tymjua 2.6
Enidpaon mg avEnong (a) g ovyxévipmong xon (B) tg mtleong
(vrt6 otaBeEn Bepuorgaoio) oty TayvTTa avTidEUoNS aEQIMY COUATOV.
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A. T'evizd yua T ynuixn 100gomia

OL teLo00TERES CVTLOQAOELS OEV elvaL TOOOTIXES, EXOoUV IMNAAOT Ad-
ooon wxrEoteEn tov 100%.

I1.y. oe oplopuévn Beppoxpaocia eivar duvatd vo cuufouv ot eErjg avr-
dpdoeLs:

CH4 + H,O —» CO + 3H; (€. 2.9)

CO + 3H, — CH; + H,O (€E. 2.10)

O véuog g TayUttog Yo ®xdbe avtidpaon €xel mg eENg:

v = ki-Cen-Cro yioomy aviidoaon (2.9) o vz = ka-Cco-Chi yuo mv o-
viidpoon (2.10).

H duvvatdmro moayuatoroimong tov dvo aviibetov avidodosmy on-
MdveL Ot ov o €vo ®hewotd doxelo (DOTE va unv TopaKrQUVOVTIL T
mEoidvTa) ovtldpdoel pebavio pe vdpatuovs (avidpwvra eElocmong 2.9),
Ba oynmuatiotel povoEeidio Tov dvBpaxa xaot vOPOYOVO (TTEOIGVTO EEIOM-
ong 2.10). Au€omg petd to oxnuUaTlond Toug, To ovoEeidio tov dvBpaxa
naw 1o VOEOYSVo (avtdpwvta eElomong 2.10) Ba avudpdoouvy xan Oa ema-
vooynuatioovy nebdvio xow veeo (mpoiovta eElowong 2.10). Agyrd ol
OUYREVTQMOELS TOV UeBaviov »a tov vepou eivor vpniéc. Emouévmg, ovu-
QPOVO L€ TO VOUO TNG TOYUTNTOS Yo TV avtidpaon (2.9), n vi eivon vym.
To avtiBeto ovppaivel pe T va. 2T CUVEYELD UGS, ROODS TOL AVTLOQDVTOL
™G ovtidpaons (2.9) raTavah@voVToL RO T TEOTOVTO TS (dlag avtidoa-
ONg CUCOMWEEVOVTOL, 1] RATAOTAON OVILOTQEPETOL: 1] Vi UELOVETAL OTOOLOL-
%A, evO N V2 avEdveton (BA. oy. 2.7).
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U1
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Xpdvog
Tymjua 2.7

Metafol] TOV ToXUTHTMV U1 ROL V2 08 CUVAQTNON WE TO YOGVO.

Apyd houtov ot 0o avtiBeteg avtidpdoeLs £X0UV OLOPOQETIRES T V-
™MTeS (RUEIMG AOYW TV JLAPOQETIRMV CUYREVIQNOEMY TWV OVTLOQMVIMV
nabepiog). Metd v md0odo SUMS LRAVOU XOOVIXOU JLOTHUATOS (OTTmG
aivetal rot 0To oy. 2.7) oL V0 oTES TaUTNTES EELOMVOVTAL, ROTOAYO-
vTag og Pio ®oTAoTao SUVOILXTS LE0EEOTIAS. 2TV ®ATAOTOON OUTH TO
UAELOTO ovoTnUa deV €YEL OTOUOTHOEL VO, AvTLOQd, OTTAMG, OOES TOOOTNTES
CO now H; mapdyovtor 0t povdda Tov xeovovu, TO0ES ROTAVAADVOVTOL
yioo v aeaymyy] CHa now H,O. Anhady] »ow ta TE00EQ0 COUATO OUVU-
TAQYOLVY VTG RADOQLOUEVY avahoyia. ZUVETMG, OTNV ROTAOTOOY] TNG (ML~
%NS L00QEOTIAG LOYVEL 1] LOOTNTA!

V1 = k1'CCH4'CH20 =V = 1(2~Cco~CH23
Emouévac,

K = ki / ka = (Cco-Cr.’) / (Cen-Cro)
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H otafepd K ovoudietal otabeod g ynuxiis wooggomiag. H tuun
™G otafeQds avTig VITOAOYICETAL TELQAUOTIRG KoL E(VOL AVEEAQTNTY TWV
OUYXEVTOMOEMV, eV eE0TdTol uévo o ) Bepuoxpaocio. Meydieg Ti-
uég g K (K>>1) vmodnhwvouv oxedov mAnon HeTATOOm] TV avildQ-
VIOV O€ TEOIOVTO. (TTQOXTIRA OLVOVTIOTQETTY OVTIOQOON), EVA) WXOES TWEG
™ms (K< <1) vwodnhdvouv 6t 1) avtidoaon mooxTind dev TQOyUATOTOLE (-
TO.

OemEnTrd 6Aeg oL avTLOQAOELS TEOOEYYICOUV piat ROTAOTOON YNULKNG
LO0QQOTOG UETOED TOV OOUATMV OTO AOLOTEQS ROl TOV OMUATWY OTO de-
EL6 uéhog Toug.

Emouévmg 1 ouyrerouuévn avtidoaon eivar augidgoun xor ovpporiCe-
TaL g €ENG:

CHyw) + H2O() <> CO(y + 3Hxw) (e€. 2.11)

Q¢ BEom TG YMULHNG LOOQEOTTICS X ALOOXTNOICETAL 1] OVOTOON TOU Wiy IO
TOG MG TTEOG TOL ETULUEQOVS CUOTATIXA TOV, OTAY ATTORATOOTAOEL 1) YNULRY| L-
00QQOTTIO.

OL oyeTirol vroAoytopoi yivovior mg eENg:

"Eotw 611 to 0oynd piypa mepietye x moles/I CHy »ar y moles/l H>O. Katd vy amo-
xatdoraon g ynuxrs toopgomias €xovv avudedoet o moles/l CHy xow oo moles/l H O
nan €xovv ooy Oel o moles/l CO zaw 3o moles/l Hy. Emouévimg  B€om g ynuunyig -
coppoTiag ®0BolTeTan amd TG eENG CUYREVIQWDOELS:

Ccn, = (x-a) moles/l, Cr.0 = (y-a) moles/l, Cco = a moles/l xow CH. = 30 moles/!
Mhad, K = ki / ko = (a-270.”) / (x-a1)-(y-ar) = 270" / (x-01)-(y-ct)

Emeidn Sumg tor 0iUomo e OUYRERQLUEVNS OvTidQAoNG elval Ghal al€QLaL, EQPOQUO-
Covtag v rotaotanxy eElCwon TV Telelnv aegiwv:

PV = nRT1 P = (n/ V)RT 1{ P =cRT, woyveL emiong:
Kp = (Pco-Pi.’) / (PcnePr.0) = [(Cco-Ci,’)-(RT)*] / [(Ccn-Cr:0)-(RT)’] = K-(RT),

6mov Kp 1 0t100€0d TG YNULRNG LOOQQOTTIOLS TTOV VTTOLOYICETOL e PAON TIC UeQIXES TTLé-
oeig wou Py m ueotxj mieon tov i ovotoTinov.
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ZNUELWVETOL RO TTAM OTL, OIS OTO VOUO TG TaXUTNTOS ovTidQoong €-
TOL %Ol OTHV €XPQOOT TG OTOOEQAS THG XNULHTG LOOQQOTINS, &€ CUUUETE-
YOUV Ol CUYAEVIQWOELS OTEQEMV COUATMV OUTE VYQWDV OLAAVTMV TV OTT0i-
wv M ovyxévtowon de petofdrletal ovolaotind xord v aviidgaon. Ou
OVYHEVTOWOELS TMV OMUATOV OUTMV EVOMUOTMOVOVTAL OTNV TLUN TG otade-
00 LOOEQOTTIOC.

B. Ilagdyovteg mov exnEeaiovy TN XNUL%Y] LG0QQEOTIN

OL ®UELGTEQOL TTALAYOVTES TTOV €TNEEALOVY TN BEON TS YNUKIS LOOQ-
poomiog elval  Bepuoxpaaotia, 1 sieon xow ovyxEvrowon. OL TOQAYOVTES
oUTol AEYOVTOL ROl CVVTELEOTES TNG YNULKI]S Loopportias. H natetbuvon
OGS TV ool puetatomiCeton 1 BE0N TS (NUKIS LOOEQOTIS, GTOV UETA-
BaiheTon 1 TLUN RATOLOV OTT6 TOVG TTOQAYOVTES aUTOUG, ®aBopiteTon pe fd-
on v ogyn tov Le Chatelier - Van’t Hoff ("aoyn tg guynig oo g pPi-
0g"), CUUPWVOL UE TNV OTTOLAL: 1) LETALOA TNG TLUNS OTTOLOVINTOTE At TOUG
OUVTEAEOTEG TNG YNULKIS LOOQEOTIOG 0dNYEl 08 peTatomon g B€ong g
YNULRIS LOOQEOTTIOS TTEOC THV avtiBeTn rotevbBuvor, Onhadn TEOS TV RO~
tevBvvon exeilvn mov telvel vo eEE0VAETEQWOEL TNV ETLHPEQOUEVT UETOALOAN.

ZUUPOMVOL UE TN OUYREXQUUEVT 0QXT, av 1 avtidpoor elvor ebbeoun,
avEnon g Beguoxgasiag ue tpoooywyn OeQUSTNTOS OTO OVOTNUO. UETOL-
TomiCel ™ BE0m TS 10EEOTIOS TEOS THY RATEVOVYVON TOV AVTLOQWVIWY,
TQORELWEVOU VO, TTEQLOQLOTEL M €xlvon Bepudtnroc. Meiwon g Bepuo-
npaoiog petortomiCel ) 0€om g 1ooppomios ™S ewbeouns avtidaong
TEOC TV ®ortevBuvon TV meoidvtwy. Ta aviiBeta ovuPaivovy, av 1 avri-
dpaom elvon evddheoun.

H eotegomoinon m.y. amotelel plo onuoveinn fropunyoviny avetidgoon:

RCOOH + R'OH <> RCOOR’ + H,0 + Q>0 (e§afeoun avtidpaon) (£ 2.12)

omov R xaw R elvow odxiha (.. CoHs™) 1 aptha (). CeHs™)

‘Otav avidpd évag eotépag (RCOOH), pe i akrodin (R'OH) mo-
odyeton Oepuotro. Emopévag, avEnon g Bepuorpaciog g eotepomoi-
nong Ba petaromiosl T B€on ™S YMURNG LOOQQOTIOS TOOS TV RATEVOLYV-
01 TOV OVTLOQWMVTMV, LELHVOVTAS £TOL TNV Amdd00T TS avtidoaons. Ziu-
POV OUmS ne 6oo eXTEBNrav oty § 2.2, n avEnon g Beguoxpaoiog
odnyel og avEnon g tayvmrag ™g eotepomoinong (oe peliwon dMnradn
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TOV XOGVOU TTOV OTTOUTELTOL YL TNV TTQOCEYYLON TS XNUHNG LOOQQOTTLOS).
T to Adyo autd, ot Bropnyavia yivetan Evag ouufLpaouds og Tog v
emheyouevn Bepuoxpacio g €0TEQOTONONS, 08 TEOTO MOTE TOOO 1 TOL-
xOmTa 600 %l | arédoon TS oVTIdEOONS VO XUUOLIVOVTOL O ATTOdEXTA, €-
nimeda. [evind petafoln) g Oepuonpoaoiog ovvemdyeton uetaBoin g Ti-
Wi g oTaBeQAC TS YMULRYS Looppomiog K.

H petafol) g mieong emdod otn B€om ™¢ ynuiric Loogportiag Gto
OtV OVT{OQ0LON CUUUETEYOUV ALEQLAL ROL 1) TTQOLY LOLTOTTOMOY] THG OUVOdEvE-
Tal ontd petafoh Tov Gyrov. Evugwva pe v oyxn twv Le Chatelier -
Van’t Hoff atEnon g nleong odnyel oe petatdmon g B€ong mg Loop-
OT{0G TEOG €XEIVN TNV ROTEVOUVON TTOV EVVOEL TO OYNUATIOUS OLEQLV UE
TO WxQEOTEQO GY®0. "Etot, ®otd ) ynurt] 1oopeomia g avtidpaons oht-
NG OVVOEONS TS AUUWVIOGS:

Noy + 3Haw <> 2NHj() (e€. 2.13)

QUENOM TS oAxyg mTleong Tov cvoTHuaTog Ba petatormtioet T BEon g M-
WIS LOOQQOTTLOLS TTEOS TNV RATEVOVVOT TNS ApRWViS, agol €Tl Ba pueww-
Bel 0 Oynog TV Tapaysuevwv aepimv (Thjong uetatoomyi 1 dyrov alm-
OV %ot 3 GYrV VOQOYOVOU TTEOS 2 GYROUS auumviog ovvodevetal oo
uetmon tov ouvoMrov 6yrov ratd 50%).

H alharyn g ovyxEvtpmons evog 0mUOTOS 0Itd oUTd TTOU CUUUETEYOUV
OTN YNUWKY L00QEOTT(0. LETATOTTICEL T B€0M TS YMULRYS LoOQEOTIaS. ZU-
pwvo pe v aeyy twv Le Chatelier - Van’t Hoff avEnon g ovyxévrow-
oG VOGS OMUOTOS 00N YEL 08 UETATOMLON TS BE0NS TS LOOEEOTIOG TOOG
™V RoTEVOUVON ROTAVAADONG (oL ETOUEVMS TNG UEIWONG TG OVYXEVTOW-
076) TV oruaTog avtoy. “Etol natd mn ynuxt] LoopQoria e avtidoaong
ouvOeomg ToL0EELOTOV TOV Belov 0mtd dLoEeidLo Tov Belov now 0Euydvo:

1
SO, +5 0O, < SO; (8% 2.14)

AVENON ™S ovyxEvTowons Tov dLoEetdiov Tov Belov odnyel oe petatd-
O TG YNWRTS LOOQQOTTIAS TTEOS TV RATEVOVVON TTaLQOYYNS TOLOEELDL-
ov Tov Beilov. To dLo amotéleoua Ba €xeL 1) ATOUARQUVOY TOV TTALQAYOUE-
vou TLoEeLdiov tov Belov, ) uetmon dnAadi g ovyrévrtpwaonic tov. EEGM-
Aov, ovppova (e To VORo dQAoEMS TV HAL®V, aiENON TG oVyxEvTowans
OLIAVUEVOU OVTLOQWVTOS €EL G CUVETELL TNV AUENON TG TOYUTNTOS THG
UETATQOTN S TOv 0€ TEOoiov. [1dvrwe, n petaforr) TOo0 g Tieons 600 %ol
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NG OUYXEVTOWONS O€ OUVETAYETAL UETABOM TS TLUNS TS OTOBEQAS LOOQ-
QOTTioLC.

Téhog, onueldveTon GTL 1 YNUKY LOOQQOTICL TTOV TEQLYQAPNXE TTQON-
YOUUEV(IS OvTLOTOLXEl 08 i BemENTIXY) LWo0EEOTia, 1) omtolc OtV TEAEN
dev mparyporomoLelton omolUTms, oxedov moté. “Etol, xuplmg Adyw g ma-
QdANANG ToaynaTotoinong ®ou GAAWV TaQdTAEVO®WY avVTLOQAOEMY, T
melpopotrd dedouéva, dev mepLypdgpouy ™ BemonTxy, G TNV TELQO-
UOTIXO EQLATT] LOOQQOTTI.

‘Ontog onuelddnxe oM oty § 2.2, 1) tary Tt 0QLOUEVOV OVTLOQAOEMVY
(roradvnrég avudpdoelg) elvan duvatd va tpomomombel ue ™ Porideia
ooudtov (aeplimv, VYWV N 0TERE®MV) To. omola Yevird de ovpmeothoufd-
VOVTOL OUTE OTO AVTLOQMVTOL OUTE OTOL TTQOTOVTOL TS CUVOMAIG YNUKNG €-
Elowong. Ta odporo autd ovopdlovtot ®atehdtes. To gavopevo g e-
TTANVVONG WLOC XNUWXNS OVTIOQOIONS UE TNV TTEO00O %N ROTAAANAOV ®aTO-
Mot Aéyetan (Betirn)) ®atdAvor, Ve TO QALvOUeEVo g emPodduvong
ULOS YNUIG avtidoaong we v meoobijun xatdAinhov rotaliTn AEyeto
agvnTxn xotdivon (M avaxardlvon). EWduw meplntmon ratdhvong el-
VOl 1] GVTORATAAVOT, TO PaLvOueVo dnAadn e rotdhvong wog aveidgo-
oNG 06 rATOLo amd Ta TEoidvTa TS (TT.). N 0Eeldwon Tov oWdpov ®aTa-
Migtal amd To Taayouevo 0Eeidlo Tov oLdNEov -pavéuevo didfomong-,
BA. oy. 2.3).

To #0OLaL XOLEOKTNOLOTIRA TV ROTOAMTOV oVVOYLovion mg eEC:
Entayvvouy 1 emPoadivouy v avtidooor (Betnol v agvtirol xo-
TaAUTES avTloTOLY D).

Agev poxrahovv TV €vapEN avtidpdoemy oL omtoleg Oev eival duvato
va. ovpfovy xmeig awtols. QoTéo0, UTOPOUV VO TTOORAAECOVY (id, X1-
] ovttdoaon, axoun ot Gtav 1 TaxUTnTd ¢ eivol meartind unde-
virny (dnhadn, €otm xan av eivor viregfolind wuxen).

H ovotaon xou 1 tocdtta tmv ratalutdv 0 petofarirloviol AOym g
OUUUETOYT|S TOV ROTOAUTY OTNY ROTOAVTIXY ovTidpoon. Anhady, Tapd-
A0 OV 0L raTaAITES VPLOTAVTOL EVOLAUEDES LETAPOAES, OTO TENOG NG
avitdpaong avaxrtdvial oyedov dbuxtol (o tdavixds xatalvtns Pol-
OHETOL AVETTOPOS OTA TTEOLAVTAL TNG OvTdQONG).

O naroditeg exdniavouy T 0pdoN TOUg ardun %o 08 EMAYLOTES TTO-
oomreg (xvn)-
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O rotaivteg emdoovv eElcov oty ToiTnTo TV dU0 OvTlBETWV CLvTL-
dpdoewv wog augpidoouns aviidoaons. Emouévog otig augpidooues a-
VILOQAOELS OL RATAAUTES UETAPAMAOVY TO YOOVO TTOU OITOULTETOLL YLOL VOL
emtevy el  ynunt} wopostia, dev emnEedlovy oumg T B€on ™g ¥n-
g Looppomiog (av ouvéPalve rdtt TETolo, Ba 1jtav duvoTy 1 TaEa-
YOYY| EVEQYELOS €% TOV UNdevAs). Me dhha AdyLa oL votahvteg O€ pe-
Tafahhovy ™V amodoon wag avtidoaons (O&v WToQoOUV Vo TV UETO-
TOEYOUV T.). O TEQLOOOTEQO TOCOTLXY).

O Babudg mov €vag ratahitg emded oty TayvTnTo TS ovTidaong
€E0OTATOL OIS TNV TOOOTNTA ROL RVOLMS TNV EAEVOEQON ETLPAVELD TOV
rataAuT.

O notohvteg eival eEedrevpévol, o xabévag €xer ONAadn Ty tavo-
TNTOL VO ROTOAIEL CUYRERQLUEVO WOVO TUTTO avTidpaong (mt.y. oEelidmon
1 vVOEGAVON 1 VOOYSVWOT)

O ratahvteg elvan emherTirol, xataivouv Mrady, oyt névo ovyxe-
AOLWWEVO TUTO avtidQOoNG, OAAG ROL TNV TAQAYWYY] OUYREXQLUEVOU
TEOIOVTOG (7). at6 TV 0EedmOom TV alreviwv vo Todyetal ®aopo-
Evhxo 0BV naw Oyl €moEe(dLo).

H evepyotnra evog ratalitn (UETQLETOL UE TNV TOOOGTNTO TOU CVTL-
SQMVTOE TOV ROTOVOMDVETOL Y] TOV TTOOTIOVTOS IOV TTALOAYETAL, OVAL O~
VAda ¥EOVOU %ot avd povada HAlog Tov ®oToAUTH) PELOVETOL STaV
RATOLOL TTEOOWLET TG TEAMTNS UANG ot Brounyavia. 1] #dmolo evolde-
00 1} TEM®O TEOIOV eVBET YNURA UE TOV RATOAITY, OxnuaTiCovrag
OV ETMLPAVELD TOV EVMOELS TTOV TAREWTOOICovY TV endilwon g
ratalutvig Tov dpdons (gatvouevo dnAnTneiacng tov xatoliy).
T Toug petadrois xatolites m.y. ovvnon Oninmiowa eivan o Hg, to
H>S, 1o CO ».d... H asropdnouvon g ovotag autic ortd v EmpAveLo
TOV ROTOAUTH OONYEL OTNV AVEYEVVIIOT) TOU ROTOAUTY).

H dpdon tov ®otalutdv eounvevetol ®otayv ue t pforjdela g
EVVOLOG TNG EVEQYELOGS EVEQYOTOINONG, 1 omoia €xeL 10N avapepBel otnv
§ 2.1. "Onwg gaivetor ®ow 0to oxnuo 2.8, 0 ®oTohitg UETOPAMLEL TV €-
VEQYELOL EVEQYO-TTOINONG TV OVTLOQMVTMV, UETATOTILEL ETOUEVMS TOV €-
VEQYELONO POOYUO TNS avTidoaomg xounidtepa (Betiny notdhvon) 1 vym-
AOTEQQ (0QVNTLXY] ROTAAVON)), TTQOOPEQOVTOS 0TV OvTidQOoN piot eVolho-
nor1] evegyelaxy duadooun.
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Evéoyewa

Ilgdodog T xnuixrig avrideaong

Yyjua 2.8
Evepyeiaxég mopeleg avtidpaong (a) yweig ratavm,
(B) ne (Betnd) natahit now (Y) (e apvnTrd xoToAvT.

‘Ocov agopd Tov TEOTO, UE TOV OO0 O KATOAITNG ETMTUYYAVEL TV
TOOTTOTO(NON TNG EVEQYELOS EVEQYOTOINONG, CUUMVOL UE TNV ETLAQATEOTE-
on Bewopta o xatarimg (K) Bewpeltan 6t oynuotiCer €va evorapeso moo-
i0v ue ndmolo amd ta avidmvta (A) g ®oToAVTIRNG avTidpaong, To o-
70(0 0TN OLVEYELD AVTLOEA EVROAITEQO (KQGTEQT EVEQYELL EVEQYOTON-
oNg) ue to dAro amd ta avidpwvra (B) (nia tétolo mepintwon ivon n dud-
omaon tov H>O» mapovoio iéviwv Br mov avagéetnxre ndn):

A +K —» AK (€E. 2.15)

AK+B—> AB+ K (€€. 2.16)
(ouvohurr] ynury e§lowon xmwolg T ovupetoyn tov K):
A+ B— AB (€€. 2.17)

EmutAéov, Eva Ao @oivuevo to 0molo SLEVXOMIVEL TV EQUNVELD TOV
TOOmMOU SQAONG TWV RATAAVTHV VAL 1) TOOCQAPNOT TV OVTLOQWMVIMV
OTNV ETULPAVELDL TOU RATAAUTY Rl UAAMOTO O€ ELORES TTEQLOYES TNG ETLPAL-
VELAS TOV, TO. AEYOUEVO. EVEQYA REVTQU, UE CUVETELL T CUCOWQEEVON TWV
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avTLdQMVTOV. AUTH SUMS 1) AUENOT TS GUYXEVTOWONS TOV OVTLOQWVTMYV O-
oyel, omwg elvar oM yvootd (PA. § 2.2) odugpova pe To vOuo 00Aoems
TOV poldv, 0Ty aENON ™S ToUTTOS TS AvTidQaoNG.

Téhog, dedouévng g onuociog Tov Peaditegov otadiov otov ®abo-
OLOUO THG TOYUHTNTOS THS OVTIOQOONG, VIteVOUIITETOL GTL 0TV TTEQTTTTMON O
ViLdQAoEmV te TOAITAORO UNYAVIOUS, O XATOAITNG emteupaivel oto foadv-
TEQO GTAOL0.

O timoL ®ataAvtdv dloxpivoviol avahoyo e TOV TUTO TG ROTAAV-
oNng. 2V opoYEV RATAAVOT O RATOAITNG ROL TOL OOUOTO TTOU OUUUETE-
xouv omv avtidoaon pelorovrar Sho oty (Oe (ouviiBwg vypn 1 agola)
@don. Tapdderypo opoyevovs vatdlvong elval n 0Eeldmwon Tov dLoEeLdi-
ov Tov Belov (a€QLo) pue oEuvydvo (0€QLo) mEOog TELOEEIOLO Tov Betov (oLé-
0L0) VIS TV rotaAvTIRY emidoaon povogewdiov Tov atdtov (a€pLo). Q-
0T600, 0 TLO OVVNOLOUEVOS TUTTOS RATAAVONG 0TV AvOQYOVY YNxt BLo-
unyavion ivoi 1 ETEQOYEVIC RATAAVON. ZTNV ETEQOYEVT] RATAAVGT) TOL OVTL-
dowvta elvor ovviiBwg a€gLa 1 vyod, evd 0 rotahitng oteeds. "Etol m.y.
ratd ™ ovvleon aunwviog (PA. Kegpdiawo 6) ne ™ uéBodo Haber, avri-
0pd dfwto (a€pLo) ne vOPOYOVO (AEQLO) YL TNV TTARAYWYN aunwviog (o-
€010) V6 TV ®oTohvTRY ETiOQON OLdNEOV (0TEQED).

S ynuny] frounyovio cuvnBms oL XONOLUOTOLOUUEVOL RATAAUTES €l-
vou pétarha (6mog Na, Li, K yia diwepioud, molupeoud 1j toopepimon,
Pt, Ag yia 0Eeidwon, Pt, Pd, Ni, Co, Rh, Fe yio vdpoydvmon), oEeidia pe-
tdrov (0mtwg Si0-AlLO3 ywo Bepuunr] didomaon vdpoyovavBodrwy,
P»0s, Al,O3 Yo evuddtmon-aguddtmon, ZnO-Cr,03, CuO-Cr,0s, FexOs
vt VOEOYOVWON-0pudEOYOVMOY, V20s, Cu,0, N2Os yia oEeidwon), dha-
ta. (ZnCly, AlCls, BaCl, yio vdpoivon utwv, CuCly, FeCls yua xAwotmon)
N o&€a (H2SO4, H3PO4 vy toopepimon xow olyopueotopnd).

Téhog, ulo onuavten xotnyoplo xorolutdv elvan o évivpa 1 fona-
talvtes. Ta €viupa elvol mpowteives, mopdyoviotl ard Covrtavd ®itroQa,
Exovv OAUTAOKRY dowy], RATOAIOUV OELRA PLOYNURAOV AVILOQACEWY TOU
ovufaivouy 0toug Cwvtovous 0QYaVIoUoUS, ahd xoL 0T BLoTeyVOhOY LAY
Broumyovio, elvor amoritwg eEedinevuéva ot SLoEQOUV atd TOVS Un
Broloyurotc xatoliteg mg mEOg ™ duvatdtnta dQAOoNS TOUS UGVO EVTOGS
OUYAERQLUEVOV %Ol TTEQLOQLOUEVWV 0plwv Bepponpaocias (cuvnbwg 25-
40°C) now pH (ouviibwg 7), »aBwg »ow Ty oAl peyohiten eveQyottd
TOVG (ULEYOAUITEQN OTTO TNV EVEQYGTNTO TV OVOQYUVIV RATOATMV RATA €-
raroupvola oEg) . Ta €vivpa avaxt®viol oe Bropnyovixy ®hipoxo pe-
Td 06 TNV ATOUOVWON TOVS Otd TOUG ULKQOOQYAVIOUOUS TTOU TOL OO
YOUV %ot axoAoUBws xovotdAhmon. Ta ovopata Tmv eviipumy eivol yooo-
UTNOLOTIRA TOV €{00VUS TV OVTLOQACEMV TOU RATAAVOUV, OTMS T.). OPU-
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dpoyovdoeg, 0Eelddoeg, TEWTEAOES, LOOUEQAOES, VOQOAAOES %.0.%.. Ot a-
UWUAGLOES TT.). YONOOTOLOVVTOL OTNV VQAVTOUQYIOL XKLL TN OQTOTOLIOL YLoL
TNV OITOUGXQUVOY TOU UUAOU RO THY GENON €T0L TG AvTOXNS T™V VIud-
TWV ROL TOV XAQTLOU AVTLOTOLYOL.

Ou 0tepeot RUTAAUTES YONOLUOTOLOVVTOL OF #0AL0eLd1] LoQYY, O HOQ-
Y] OTLOYYOV, OREAETOV, OROVNG, PLAU 1] TTAV® O€ OLAPOQOVS (POPEIS.

H emloyn tov xatdAnhov xotohvty yio ®d0e froumyovixy ynuxn
diegyaoio yivetor ovviiBmg pe eumelpund xoutjola. “Etot, mwy. av ta Bem-
ONTHA LOVTERDL EQUNVEIOS OGS OUYHREXQLUEVNS RATAAVTIXY|S OQAONG ETtL-
Barhouv TV emhoyn ToE®WAOUS ROTOAMITY e xEo ugyebog ocopatidiny,
elvan mBavo oty TEAEN €vag T€T0L0g RaTalitng vo amodewyOel anotdh-
MAog, eEautiog TG WXENS UNYOVIRIS GVTOYNS TOV. ZTNV TTEQITTMON oVt
1 emhoyn Ba meémer va oty Ol oto PEATIOTO OLVHVAOUGS TOV TOEWAOVG,
™G UNYOVIXNG OVTOYNG, TOU RGOTOUS OryOQAS XOL TOU AELTOUQYLXOU %O-
OTOUC TOV ROTAAUTY).

T'evind oplouévol amd Tovg TORAYOVTES TOV TEETEL VO CUVERTIUN OOV
%noTd TV €AOYY] TOU ®oTtaAiTn elvor oL eEN: ool elvol M YEOUETOIOL TOV
HOTOADT, TG ETOQA O TEOTOS TOQUOKEVIC OTNV EVEQYOTNTO TOV KOTO-
MOTN, TTOLOL TTOLQAYOVTEG EAEYYOUV TNV OITEVEQYOTO(NON TOU ROTOAITY (OV-
YHOIVOVTOG TIS PUOLKES RO XNUHES LOLOTNTES LY ONOLUOTOINTOV ROl YONOL-
UOTTOLNUEVOU ROTOAUTY), oV VITAQYEL dUVATATNTO. AvVaryEVVIONG TOV, TTOLO
elvou TO ®OOTOC %O 1] TTOLAL 1) EVYXEQELOL THG TEOUNOELAS TOV.

A. Expnrrinég vheg

Q¢ expnrTxn VAN yoaxmoeileton vdbe ovoia 1 cvotuo Tov, dtav
odnynOel o ynury avtidpaon, exivovtol peydlor GyroL aeQimv, oL 0moi-
oL TTEOXOAOUV LoYLEY| Ttteon oto mepifdilov. Exelvo mou €yel Wdiaitepn
ONUOotoL YLoL THY TOQOYWYN TWV ROTAOTQOPIXMV CTTOTEAEOUATOV TG €-
©oNENg dev elvor T6oo to peyebog g exduduevng duvouxng evEpyeLag, O-
00 1M ToyvTNTO EXAVOYS TG,

Ta cvvnBouéva ynund exonutird eivor o fEoviddng vORAYVOS, TO
TOWLTROTOAOUOALO, M VITROYAUREQTVY (TTR0YTN VAN duvauitdog), To vitowrd
OUUOVIO, O VITQOUOVVITNG, TO SLVITOOTOAOVOALO, 1) VITQORVUTTOQIVY, TO V-
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TEQYAMOLHO OUU®VLO %.A.. M€yt 1o 1930 yonotpomolotviay evpEms vaw m
nowen upitda (uiypa vitouwov raiiov, EuhdvBpaxa xon Oelov). Extdg a-
7O OTQUTLOTIRES EQPAQUOYES, TOL EXONUTLRA EXOVV ONUAVTIXES EQAOUOYES
omv eEGQUEN opuxTayV, TIg BepehMmoelg xan rotedapioels ®Tlwv, TV &-
%OICwom PeYdhwv dEVIQMV, TIG SLAPOQES EXORAPES K.OL..

O ueydhog Gyrog TmV 0LEQLmV TEOTOVTWYV TNS EXONATIXC OVTIOQOIONS OF
ouvOLAOUS UE TNV ToUTOTY TOQOYMYY] TOVGS, OTtmS ONUeLddnre o, amo-
TEAEL TO HVOLO YOLOOKTNOLOTIXRG TNG OQAONS TV eEXONXTRAV. “EtoL otV rte-
QITTWOMN TOV VITELROU ApUMVIOU, 08 RAVOVIRES ouvOnreg, amtd 160 g vitoL-
%0V apuwviov Todyovial epimov 157 1 agplwv (ot Beguoxrpaocio tov o-
VOTTUO0ETOL, 0 GYROG OWTOS TOMATAQOLACETON):

2NH4NO36) = 2No) + 4H2O0() + Oz (€E. 2.18)

To moeayouevo 0EUYGVO RaTAVOAMVETOL A6 TO VYQS ROVOLUO 1 ®d-
molo gvxola 0Eedmopo uétaiho (Al Mg) mov ovvurtdoyeL OTO EXQNKTL-
%0, TOQAYOVTOS OxOun ueyalutepn Bepuotta xotd Ty EXEnen.

KU010 %00osmoLlotind e exonutirig avtidoaons elvan  ueydin mg
tayvmnta. H toydmro avt) elvor duvots vo petonBel mpoodropitovrag
TNV TO(UTNTO UE TNV OO0 LETATOTILETOL TO UETWITO TNG AVTIOQOONS HETL
o€ €va ®uAMVOELRG owMiva TANE®UEVO ue TNV exponrty UAn (o mpoodio-
oLoUOG YIveTow .. Ue VITEQTOYElD PrTOYQAPN O, 0. 2.9).

Tynua 2.9
Awadoynéc pdoeLg ExonEng quotyyiov duvapimdag avd 5x10° s.
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A6 €va onuelo now uetd n tavtnta e €XENENG yivetal veonyntixn
(etvouw g tdEng twv 5.000 m/s). H tayvtmro tg €xonEng eEaptdrton omd ta
YOQOKTNOLOTLRA TNG (BLOG TNG EXENATLXIG VANG (TTOLOTLXY %Ol TTOCOTIXY| OV-
OTOOT], ROUKOUETQIN), TNV TUXVOTHTA ®OL T OLAUETQO TNG YOUDOEWS. AV-
Enon g tayvmrog yivetan pe pelimwon tov ueyE0ovg tTmv rérxmv (aEnon
eL0Ijc emipdvelag) nwou U aENON TS SLOUETOOU RO TNG TVXVOTNTAS TNG
YOUMOEMGS.

EEetdomre emouévag 1 €xONEN G Mol TEQITTMON ToUTaTnS AVTidQL-
ONg TOQOYWYNS 0EQimV, OTNY omtoio 1 TaUTnTa. TS 0vTidpaong de netoei-
TaL UE TO OUVNOLOUEVO YNULRG TEOTO (UETABOMY] CUYHEVIQOOEWY TWV CW-
udtov avd povdda xodvov, mol/l-s) arhd pe Quowny uébodo (yoouuuxn
TaUTNTO UETMOTOV €XONENC, M/S).

B. Ilogayoynq thaotizdv

O eEapeTnég WOLTTES TV TOAUEQMV (WrQO €101x0 fdog, neydin
oVTOY1], EVYXEQELOL LOQPOTONONGS) TO ROOLOTOUV AVTOYMVIOTIXES TTQUTES V-
AEC YLOL TNV TOQAYWYY] UEYAANG TOWKIALOS avTirelnévay (Thaotind) (BA.
oy. 2.10).

Xyfua 2.10
IMhooTRE OVTIRETPEVO RATAOREVOOUEVO, TG OQYOVIXA TTOAVUEQY]
(PET-mohvteepBainds anBuheveotépag-, fanehltng, TOMALBVAEVLO).
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O molupeLonog eivon pio eovolauBavouevn ynuLxy oveidQo.on Heto-
EV¥ evOg M TEQLOGOTEQMV LOVOUEQMV YLO. TO OYNUOTLOUS TOU HOQIOV TOV TTO-
Mpepovs. Ta TV Taoywyr] TOV TOAMUEQMV TOOLYUOTOTOLOVVTOL OVOLAL-
otnd OU0 TOTOL avTdQAOEWYV: Ol OVTLOQAOELS OTOOLOXOV TOAINEQLOLLOV
(avtdpovv dvo omowadnmote uogLa Tov PEIOHOVTAL OTO UIyHo TS ovei-
dpaoNG, OIS UOVOUEQES UE WOVOUEQES, WOVOUEQES UE OMYOUEQES %.0.X.)
%O OL OvTLOQAOELS dAVOWTOV TOAVIEQLONOY (1) AVTIOQOON TTEOYWEEL UO-
VO UeTaEV TG awEavopevng aAvoidog Tov ToAVIEQOUS ®aL EVOS LOEIOV Ho-
VOUEQOUG). ZTOVS OAOMTOVS TOAMUEQLOROUS ETEQOYEVOUS RATAAVONG O
HATOAOTNG PEQETAL O OTEQEY] PAOT SLOLOROQTLOUEVOS UECOL OTO AVTLOQMV
uryua.

Xyqpna 2.11
Aopnj Tov ratalvty Ziegler-Natta
(ov nurhnol doxtvior avtiotoryovv oty opudda CHs ).
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Xynqua 2.12

Mnyavioudg €1eQ0YEVOUS ®ATAAONS 0AOMTOU TOAVUEQLOUOU
ue rorohity Ziegler-Natta.

O ROTOAUTES TTOU {ONOLUOTOLOUVTOL dLOKQIVOVTOL OE TECOEQLS OUAOES:
naralvteg Alfin, xatoliteg Ziegler-Natta, xnatoliteg netaAlndy oEeLdi-
WV %o UETAAMWV now rotadUtes Oerot oE€oc-0eurov dhotoc. Ewdwdte-
oa, oL rataAvteg Ziegler-Natta (ou Ziegler »an Natta €hafav to foafeio
Nobel to 1963 yio T 0UvOEON TV RATAAVTOV QUTWV) Elval TOAITAOXES €-
vaoelg Tov Tomov (C2Hs),TiCLAIR,, dmov to R elivow aixiho, (BA. oy.
2.11) o guvoouvv T oUvOEON TOAVUEQMV UEYAAOU HOQLOROU BAQOVS UE
UEYAAN ROVOVIRATITAL OTY doun TOUG.

EEoutiog mg molmhordmntog Thg oTeQeonniic Toug doung (ran ®u-
0lmg AOYW TV RURAMRDY OURTUALWV TTOV TEQLEXOVV) OL naTolUteg Ziegler-
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Natta emto€movy 0To POELO TOV HOVOUEQOUS VO. TROOEYYIOEL TO EVEQYO
TOUG REVTOO UE TOV (D10 TAVTOTE TOOCAUVATOALOUO. ZTO YEYOVOS QUTO OPE(-
AETOL M ROVOVIXOTHTO TG OOUY|C TOV TTOQOYOUEVOU TTOAVUEQOVCE.

20Upovo e TNV ®UELOEYOVO0 ATToYT], 1 OOl TAQLOTAVETOL OTO OY.
2.12, o unyoviouds 8pdong Tov xatalit ivor o €ENG: aoyrd TO LWOVOuE-
0€g TANOLALEL TO TITAVLIO, dNUOVEYEITOL OVUITAOXO UE OUTO, TO OVUITAOXO
UETOPEQETAL ROVTD OTO apYiMo, amoxabiotatal | apywxy dour Tou ou-
uAonov rou emovohaufdvetal 1 dadwacia. “Etol mparypuartomoteiton m
otadLoxy aENOT TOU UNROVS TS avBQOrIXNG AlVoTdOS TOV TOQAYOUEVOU
TOAVUEQOVG (TT.). TOAVOLOVAEVLO, TTOAVTQOTUAEVLO, TOMIOTUQEVLO, TTOAV-
OOTEVLO).

I'. H Aertovgyio tov Beviivounyaveov

Ou BevCivounyovég eivar punyaveég eomteQuuig xavong (n xavon tov
ROVOIROV YIVETOL OTO ECMTEQLRO TWV UNYOVDV), OTLS OTTOLES EVaS OmLvOn-
oag TEORAAEL TNV avTidOoN T™E cleQLortotnuévng Peviivng ot Tov oguyo-
VOU TOU aTroopaLowol aoa (BA. oy. 2.13).

"Eva amté to meLexOpuevo aArdavio. (eTdvio) ®olyeTon CUUQOVOL LLE TV
eElomon:

C;His + 110, —» 7CO; +8H20  + 4.817 kJ/mol (8% 2.19)

H ovpmtieon tov uiynotog ®ouoiiov-oéeo 0to e0mteQLrd g fevivo-
unyovig odnyet og peimon tov Gyxov tov uiypotog oto 10% tov xnavovi-
%0V TOV GY70V. Me TOV TGO auTO OEAVETOL 1] XIVNTIXY] EVEQYELOL TV PO-
olwv, ®oBwg xou N TOAVETNTA OVYXQOVOEMY TOV AVTLOQMVIWV UOQImV
(aEdveTOL 1) OVYXEVTOWON TWV AVTLOQMVTIMV, CUVETIMS KOL 1] TALYUTNTA TNG
avitdpaong xaong). O omvONEOg TAREYEL TV EMTAEOV ATOAUTOVUEVY €-
VEQYELOL YLOL TNV RAAVYT TNG EVEQYELAS EVEQYOTOMONG TG OVTIOQMONG
1AVONG TMV OAXOVIMV TTOV TEQLEYEL TO ROVOLUO, aTteAeVBEQIVOVTAS UEYA-
An moodtta BepudTnrac.
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Avouyno Barfidog ZmvOnoos  Avouypa Barfidog
£L0000V avagpreENg £E6dov

Tymra 2.13
Agrrovpyla teTdyovns Pevivounyaviic: (1) avapedgnon ravoipov, (2) cvusi-
€0M Uiyuatog xovoinov-0€a, (3) éronin wlyporog xan amabnon eupérov,
(4) exdimEn mEOloVIWV naions.

A. O 6M0g TOV RATAAVTOV CVTOXLVTOV

Katd v xavon g Peviivng vd ovvOnxeg €Mhenpng oguyovou ot
Beviivounyaveég exmtéumovy povogeidio Tov dvBgaxa (to a€pLo oo eivon
eEaupeTnd ToEWO agou deopevel Tig BEoels mEOodeoNg Tov 0EVYGVOU
OTNV OLUOOQOLQIVY) TOU C{IOTOS, YY) ETUTEETOVTOS TNV OEVYSVION TV L-
OtV %ol 0dNYHVTOS TEMRA TOV 0QYOVIOUS 0€ BdvaTo amd aopuEin) xat
draveTovs vogoyovdvleaxres (LarnQompdbeoua mporalovv duoheltovp-
Y0 OTOVUG TTVEUUOVEG KOl UEQURES PORES RO IVO). EmimAgov, n vymAy Bep-
HOXQOOT0L TTOV OVATTTUOOETAL OTIS UNYAVES E0MTEQLRNG xaong (mepimov
1.000°C) odmyel oV 0Eeidwon Tov aldTOV TOU TEQLEYEL O ATUOTPOLQLRAS
aépag (BA. naw § 2.1) mpog o&eidia Tov afdTov (vvpimg NO, arid naw NO»
T0 omoio mpoxalel avamvevotnd mpopijuata). Eniong, to mapayduevo
NO; ovufdirer 0to Qavopuevo g GEVNG FEoYNS, Aoy avtdQd UE TO Ve-
00 %Ol OYNUOTITEL VITOLRG OEV:

3NO, + H,0 — 2HNO; +NO (€E. 2.20)

Ta avemBiunto avtd agLo (ATRoopaLELXOt QUTTOL: HOVOEEOLO TOV div-
Boana, vdpoyovavOpaxreg, 0Eeldia Tov alwTov) elvan duvatd va PeTaTo-
oUV 0g MyOTeEQO emxivOuva 1) eVieAwS axivouva OVUpOVE UE TIS OVTL-
dpdoeig:
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2CO + 0; — 2C0; (gE. 2.21)
CHy + (4x+y)/4 O; — xCO; + y/2 H,O (e€.2.22)
2NO - N; + O, (g€.2.23)

2NO; - N; + 20, (e€. 2.24)

Xyfqua 2.14
ToLo0trAG ROTOMTIHOS LETATOOTENS TTOV YONOLUOTOLE(TOL O QUTOXRIVITCAL.

O avtdpdoeig oTES RATOAIOVTOL OTTG OUYHERQLUEVOUS RATAAVTLXROVG
RETATEOMELS, OL omoloL arroteovvTan ard uiyua mhotivag (Pt) xow podiov
(Rh), tomoBetnuévo og notdrnio gogéa (BA. oy. 2.14). O narolitng Aé-
YETOLL TELOOLROG OLOTL ROTAAVEL ®auL TOL TOLOL €(ON OVTLOQATEMV TOV AVapEQ-
Onxav moonyovuévmg (n mhativa tig avidedoels 2.21, 2.22 xow 1o 00dLo
TS avidpdoelg 2.23, 2.24).

O tetpaaBuiovyog woivpoog, Pb(CyHs)s, xonowpomoleitor wg meo-
oBeto ot Peviivn yio aiEnom tov aBpoy oxtoviov, dnhadn g cuurtie-
ong Tov ulywortog Peviivngaéoa xmeic v epugpavion xedtov. O Adyog Yo
TOV 07T0{0 Ol XATOAVTIROL HIVITHQES HOTAVAADVOUV UOVO audAvpOn Pevii-
1 elvar 6t 0 udhvpdog dMAnTnELateL tov xotalut). EmmAéov, n éxlvon
UOAUBOOV 0TV aTUGOPOLQO TTOOXOAEL ONUOVTIXY ETLPAQUVOYN OTO TEQL-
parhov. Zmv EAAda, mmg wow oty vadiowtn Evpwmn, yio tyv avEnon
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Tov 0QLBUOU oxtaviov otV audAupdn Peviivy, yivetow mpooBNxy dAhmv
ovoTaTRAY, 6w o uebuviofovtvlanBpas (Umogel va yonolpoconfovv
emiong ueBavohn, abavoln M foutavoln M vo EQoQUOOTOUY GALES YN UL-
%ES OleQynoleg avaudPWONg TOU XOWOTUOV).
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ANAKE®AAAIQYXH

Zm ymuern fropumyavia epoEUACOVTOL PUOLKES RO XNMURES OLe-
YOOTES VL0 TN UETATQOTY] TWV TEMTMY VAWMV O€ emLBUUNTA TQOIOVTAL.
Ou ynuurég diepyaoies empeQOuV UETOPOM] OTN ¥NWKY CUOTOON
TV COUATWV TOV TOLEVOUV UEPOS o autés. H moarypatomoinon
UWLOS YNURNG OVTIOQOONG ®OLL 1) TOLXUTNTOL UE TNV OTTOL0L TTQOYUCTO-
moteltan eEaTadvrol oo ™ duvatdTNTa TWV AVTLIORMOVIMY POQImV
VoL EETEQAOOVY TOV EVEQYELOKRG (POOYUO TG 0vTiOQ0oNG, INAad TV
EVEQYELN EVEQYOTOINOGG, (DOTE VO CUYHQOUOTOUV OTTOTEAEOUATING
uetagv tovg. Ewdwdtepa, N tayvtnra aviidgaons eEaotdtol oo
@UON TV AVILOQMVIMYV, TNV ETLPAVELD ETOPNS TOVGS, TN Bepuona-
ool RO RVOLMG TN CUYXEVTOWON TOV AVTLOQMVIWY ROl TNV TAQOVOTOL
RATAATOV. AgOOUEVOL OTL OAES OYEDGV OL YNUHES OVTLOQAOELS El-
voi ouiOQoUES, EXTOS 6 TNV ToUTNTO TOOYUATOTOMOYS TOVG,
ot ymuurY Brounyavio ®plowun eivol xou 1 aredoon Twv ovildQd.oe-
wv. H petotdmon g 0€ong tng ymuixns wwoggoxiag (dniadi| g
oU0TOONG TOV UYUOTOS O ROTAOTOON XNUKNG LOOQQOTIOS) ETLTVY-
YAveToL (e RaTAAANAY QUBMON T Bepuoxrpaoiag, TS Tieons M ™G
OVYREVTOWANSG TOV AVTLOQWVIWYV 1] TOOIOVTOV. ZUUPOVA UE TNV 0.0-
x1 Ttov Le Chatelier - Van’t Hoff, 1 O€omn g 1ooppomiag petotormi-
Cetan TEOG EXEIVY TNV KATEVOUVOY TTOV TEIVEL VOL OLVOLLQEDEL TV ETTL-
peEouevn eEwtepwnn petafoir). O Oetinol 1 agvnTiot vatalvteg,
UELDOVOVTOS 1| AUEAVOVTOS TV EVEQYELDL EVEQYOTOINONG WLAG YML-
%G avTiOQOONG, TNV ETLTAYUVOUV 1] TV EMPEAOUVOUY, AVTIOTOLYOL.
O (Betwot) rataiiteg Oe petofdhhovy T BEon TG YNULRNG LOOQ-
oomiag (Mhadn v amddoon TV Propunyavirdv ovidedoemy), o-
TAMOG UELWVOUV TOV OTAULTOUUEVO YQOVO YLOL TV AITOXATAOTAOY] TNG.
H yorjon ratolvtav eivor evp€mg dradedopnévn oyt uovo ot froun-
yowvio, adhd xo oto Beviivorivnta autoRivito he OROTTO TOV TEQLO-
OLOUG TG OTUOOPOLELRNG QUTTAVONS (O€ LovoEeidio Tov dvBpaxa, o-
Eeldra Tov afwrov xan vdoyovavOparES).




60

KEDPAAAIO 2

T ovoudCeton EVEQYELOL EVEQYOTOIMONG XAl TTOLOG EIVOLL O QOAOG
NG OTNV TQOYUOTOTTONON WLOIC XNULKYS avTidQaomG;

No Yoopovv %ot Vo ouptAnemOovy oL yNURES EELOMOELS YLOL TLS
OrOMOVOES YMURES OVTLOQAOELS, OL OTTOIES OYETICOVTIOL UE TNV
Tapaymyn owdnoov row xdivpa: (a) didomaon avBaxrirov o-
ofeotiov og 0EeidLo Tov aofeotiov now dLoEeldLo Tov dvBooxa,
(B) avtidpaon uayyaviov pe oEuyovo yia v moporywyn oEeldi-
ov Tov poryyaviov (II) (amwopdrouvon poryyoviov), () avtidooon
PWOEPOQOV UE OEUYGVO yLo TNV mopoywyr oEeldiov touv pm-
op6pov (V) (amoudxrouvon pmaopogov), () aviidpaon oEediov
tov owdnpov (III) ue otdno yo v Topaymyr oEeldiov Tov oL-
doov (1I1).

"Eotw n avtidgaon : A + 2B — 3I. Av n tayvtta g avtidgo-
ong wg mEOog To owua B elvan -0,2 M/sec, va vtoloylotouv (a) ot
ToUTNTES G TTEOS TOL VITTGAOLTO ODUOTA, (f) OL CUYREVIQWOELS O-
MOV TOV coUdTmV S5 sec uetd v EvapEn TS avtidpoong, av v-
motefel ot apyrd ftav Ca = 1 M zaw Cg = 3 M

Anavryon: (a) vr = 0,3 M/sec, va = -0,1 M/sec (8) Cr = 1,5 M,
Ci=05MCs=2M

INo mv avtidpaon 2A + B — 3T +4A, evidg twv 000 mootmv
OEUTEQOAETTMIV TTOLQATNQEITOL VITOTOLITAOCLOOUOS TNG CLOY XIS
OUYXREVIQMONG TOVU ODUATOS A. AV 1) Q)L®] OUYREVTOMON NTOWV:
Ca = 2 M, va voAoyloTovv oL TaUTnTeS TS OvTidQOoNg Mg
TEOGS KABEVA OITO TOL CWUATOL TTOU CVUUETEYOUV O€ QUTHV.
Amavrnon: va = -2/3M/sec, vg = -1/3M/sec, vr = IM/sec, v4 =
4/3M]sec

TTod¢ TEOOOLOEITETOL TELQAUATIXA 1) OTLYULOLO TOXUTNTOL OGS O
vtidpaong;

A6 TOLOVG TORAYOVTIES €MNOEATETOL N TaUTNTA AVTIOQOONG
O UE TTOLO TOOTO;

H evépyeia evepyomoinong g avtidpoong mupdivong tov owbo-
viov glvau tepimou (om e 75.000 cal. ITéco TayvteEn yiveTon 1 a-
vtidpaon didomaons, av 1 BeQUOXQAOIC TEAYUATOTOMONS TG
owEnBel arté 500° C otovg 600°C;

Amdvrnon: 268 pooés

Noa mpoodiopLotei 1 emidpaon mov Ba elyav oL axdhovbeg peto-
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10.

11.

12.

13.

14.

Bolég oy TayvTa TS avtidpaons 0Uo aelmv Tov TEQLEYO-
viow og 00yelo 0TaBEQOU GYrOoL %ol VTG otaber Bepuorgaoia,
vroBETovTag GTL 1 avTidQOON CUTY] TTOLYUOTOTIOLE (TOL O€ EVAL UO-
Vo 0tddL0: (0) aiENON TV CUYREVIQMOEMV RO TV OV0 0EQIMYV,
(B) avEnom g oVYREVIQWONG TOV EVOS 0EQIOV, dLOTNEMVTAS T
oVY%EVTOMON TOv AoV oTafEQ], (V) aiENON TG OUYXREVTOMONG
TOU €VOG ®OL UELMON TNG OLYREVTOMONG TOv AoV aepiov, ()
avENON g TTieong, (&) avTraTdoTaon Tov doyelov ue GAAO pe-
YOAMITEQOV GYXROV, (0T) ENON TG BEQUORQAOTOS.

T evvoeilton AEyovtog GTL M yNULRY LOOQQEOTTICL EIVAL (POLVOUEVO
duvounrd;

A6 molovg modyovteg eEaQTdtol 1 BE0m TS YMURIS LOOQEQEO-
mlog »ou pe wolov 1eomo, ovupova pue v ayn Le Chatelier -
Van’t Hoff;

Kard m drafipaon vdootudv mavm omd epubgomuomuévo otdn-
00 OYNUOTICETOL ETTETAOTOEEIDLO TOV OLdEOV (HoryvnTiTng) %o
vdoyovo. H ymunty tooppomio wov telxd amoxabiotatan elivol
n e8g:

3Fe(0) + 4H20(a) > FC3O4(0) + 4H2(a) + Q>0

I emdod rabepio amd T androvbeg uetaforés oty BEom g
MUHNS Looporttag; (o) mpoodnxn moodttag otdeov, (B) nel-
WON ™S OVYREVTOMONS TOU VAOYOVOU, (Y) aiEnon g mieong,
(8) uelwon g Bepuoxrpaoiog.

A@ov yodapete ™) ynuxry eElowon g e§wbeouns aupidoouns a-
VTIOQON S TOV VAEOYGVOU UE TO LHOLO YLOL TO OYNUATIOUS VOQOT-
wdiov (Gha Tor owpaTa eivar aEQLaL), VO TTQOTEIVETE TOELS TOO-
JTOVUG L€ TOVG OTTOLOVS VO AEAVETOL 1] ATTdO0an TYNUOTIOUOU V-
dpoimdiov.

"Eotw m avtidpaon eotepomoimong:

CH3COOH(U) +CH3CH20H(U) < CH;COO CHzCH3(U) + HzO(U)
Av 1 i Tg otafeds Wwoppomiag etvor 4 (o) wotal elva 1 T
™G otabepdg wopomiag Tg avtiBetng avtidpaons; (Vdedivon
aBavoirot arBuheotépa) (B) mora elvon ) arrddoon g avridgo-
ONG E0TEQOTOIMNONS ALV 1] OQYIXY CUYREVTQWON THG AAROOANS NTOV
2 mol/l xow tov 0E€og 3 mol/l; (Y) moLeg (VoL OL CUYREVIQWOELS
TOV COUATOV 0T YNWKY LOOQQOTIOL;

Andvryon: (a) 0,25 (B) 78,5% (y) 1,43, 0,43, 1,57, 1,57 mol/l
[Towa elval 1o ONUAVTIRGTEQOL {ALQAKTNOLOTIXA TWV ROTOAVTOV;
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15.
16.

17.
18.

19.

Tl eEnyeiton  QAON TV RATAAVTHV;

TTowa elvo 1 dLopod peTaEy opoYEVOUGS %O ETEQOYEVOUS HATA-
Mong ; Na do0¢el éva mapdderyua yio ®dbe meplimrmon.

ITowa elvon T xELUTROLAL ETUAOYNG EVOS HOTOAUTY);

TToleg LOLOTNTES TMV EXQNRTIRMV VAWV OELOTOLOVVTOL KATA TNV
QALY LOLTOTIO(MN O TV EXONATLRMV OVILOQAOEMV;

TTowa givoi 1 xONOLUATTAL TOU RATAAVTIXOU UETATQOTEN TTOV (0N
OLUOTTOLE (Tl OTOL QUTORIVITAL;



