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MPOAOI0Oz

KaAwg npbate oTo EpyaoTtnpio Opyavikng Xnueiac!

O oTdxoc Tou EpyaoTnpiou Opyavikng Xnueiag yia kabe @oitnTr Tou THANATOG
Xnueiag €ival n anokTnon NEIPAPATIKAG EUXEPEIAC, N EUNEdWON BACIKOV YVWOEWV Opyavikng
Xnueiag e ouvduaopo Bewpiac kal NEIPAPaAToc, N €E0IKEIWON OTN GUVAPHUOAOYNON CUOKEUWY
yia Tn dieEaywyn NEIPAPATWV Kal N EKMAdnon TwV ONUAvTIKOTEPWY EPYACTNPIAKMY TEXVIKMV.
Kabe epyaoTnpiakr Goknon €ival ouyXpovwe NEIPAPaTikn Kal BgwpnTiKr, anaitei éva «nwe»
Kal éva «yiati» o€ kaBe oTadio, Hia KpITikn digpelivnon. Eival pia npakTikn kal NVEUNATIKN
aoknon nou, OTav oAoKANPwOei, Mpoo@EpEl IKAavomoinon, Tn Xapd TnG YvwonG Kal TG
onuioupyiag! e kaBe nepinTwon, yia KABs AOKNON anaiTEiTal KaAr MpoETolhacia Tou
neipduatog, BewpnTIK evnUEPWON, aAAd Kal OwWOTr NApouciacn TwV anoTEAECUATWV,
oUPQPWVA WE TIC OXETIKEG 0DNYIEG TWV SIDACKOVTWV.

MeTd TNV apxIkn EVNUEPWON-EKPABNON TWV £PYACTNPIAK®V TEXVIKWV ANOPOVWONG,
dlaxwpiopoU, kabapiopou Kal TauToMoiNoNG OpYavikwv evmoswy, Ba akoloubriosl aUvBsan,
anopovwar, kabapiouoc Kal NpoadiopIoUOC CUVTAENC TWV eVvWOoewY. O opyavikee avTiOpAacEIC
ouvnBw¢ npayyartonoiouvTal OTnV Uypn (Paocn Kal €ival «opoyeveic», OnAkadn OAa Ta
avTidpacTnpla, uypa n/kai oTeped, Ppiokovral otnv idla ¢aon, eival dilaAupéva oTov
KataAnAo O1aAUTN ot KAaTAAANAN OUYKEVTPWON. ZTIC MNEPIOCOTEPEC TWV MNEPINTWOEWV Ol
avTIdpAoeEIC auTéG eival «evdoBepuec», xpelalovTal €EWTEPIKT BEpUAvon MNPOKEIMEVOU va
unepBolv £va evepyelakd ppayua (evépyela evepyonoinonc). H B£puavon eniTuyxaveral pe
£va kataAnAo BepuavTikd Pégo, avaloya pe Tnv eniBupnTn Bspuokpacia. SUPPwva e €va
anAo kavova, Pe auénon Tng Bepuokpaaiac kata 10 Babuoug (°C), dinAacialeTal n TaxuTnTa
™G avTidpaong. Av nakli n avridpaon eival «eEwBepun», XPeIAleTal eEWTEPIKN KATAANAN
WUEN. Ta npoiovta Tng avridpaong, avaloya e Tn QUON TOUC Kal TIC CUVONKEC Tou
neIpapaTog, punopolv va anopovwBouv Pe dInBnon, ekxUAION | anooTaén kalr akohoubwg va
kaBapioTolv, Ye anooTagn, Ye avakpuoTAAAwaon N YE XpwpaToypapia oTHANG.

Ma Aoyouc aogdleiag, aAAa kai kdoToug, Ba yivetalr XprAon HIKPOV MOCOTATWV
XNUIKOV ouoiwv oTo EpyacTrplo. Me WIKPEC MOOOTNTEC OUCIWV MEIOVETAlI KATA MOAU O
KivOuvog €kBeanc o€ TOEIKA, EUPAEKTA, EKPNKTIKA KAl KAPKIVOYOva UAIKA, dOQAAWG HEIQVETAI
onuavTika kai To KOoToG.

Aopahwc, 0Aa auTa padi, Ke TOUG Kavoveg aoPAAEIaC Kal ToV Kavoviopo Asiroupyiag

Tou Epyaotnpiou Opyavikng Xnueiac, neplypagovral SIEE0dIKA oTo PUAAGdIO auTo.

lla v eroluacia autou Tou QUAAGOIOU OUVEPYAOTNKAY Ta MEPICOOTEPA LEAN AETT
ToU Epyaot. Opyavikiic Xnueiac, a&lonoiovrac 1nv naAid uAn Kai npooBeToviac vea oToixEld,
Kkabwc kai To peAog IAAX k. B. Mouory.

Iwavviva, Touliog 2012.



KANONIZMOZ EPTA2THPIOY OPIrANIKHZ XHMEIAZ
KANONIZMOZz ®OITHTQN

Skonog Tou Epyaotnpiou Opyavikng Xnueiag I kai II €ival, katapxnv, n €£aoknon Twv
QOITNTWV OF OUYKEKPIYEVEG EPYACTNPIAKEG TEXVIKEG MOU €ival anapaitnTeC ora neipdyara
Opyavikng Xnueiac kai, neparrepw, n €€AcKNOn TV QOITNTWV OTNV Opyavikn ouvOesan,
a&lonoiwvTac TIG TEXVIKEC mou didaxdnkav ndn Kal TIC YVWOEIC NOU dnokTnénkav and Tnv
O1daokaiia OAwV Twv Padnudrtwv Opyaviknc Xnueiac.

Mpiv and Tnv €vapén Tou EpyacTnpiou, KGBE QOITNTAG UNOYPAPE! OXETIKN dNAWON Yia
Tnv napalafn kar TNV xpewaon TnG EpyacTtnpiakic 6£onc. H npoogAeuon oto EpyaoTrpio
yivetar €ykaipa, oUp@wva pe TO npoypaupa. O @oItnTAG €ival UNOXPEWHEVOC va
napakohouBei To ®povTioTrpIo NpIv and kabe epyacTnpiakr aoknon.

O Tehikog BaBuoc Tou EpyacTtnpiou Ba diapoppwveTal AappavovTac un’ oyiv T
OUVOAIKN €IKOVA TOU QOITNTH, Ta NPOXEIpa diaywvioparta, TNV EpyacTnpiakn €nidoon kai Tnv
KPITIKr Napouciaon Twv anoTEAEOUATwY GTO TETPAdIO.

e TakTa OlaoThuata Ba yiverar npoxelpo dlaywviopa £€ni OUYKEKPIPEVNG UANG,
diapkelac nepinou 30 Aentwv. To npoxeipo diaywviopa Ba agopd ypanTrh €E€Taon yia Ta
napakatw: (a) os noia apxn BacileTal To neipapa, (B) T avTidpacThpia Kal TI CUOKEUN Oa
xpnoiponomn®ei, (y) nola peBodoAoyia Ba akoloubnbei oTo neipapa, () noia eivar n
avTidpaaon Kal 0 INXaviopoG-oXETIKN Bewpia .

Ta TeTpddia npénel va napadidovTal oTov unslBuvo 813aokovTa. 2To TETPAJIO MPENEl
va gnueiovovTal OAEG ol NapaTnEROEIG TOU QOITNTR KATd Tn dIdpKeia Tou NeipdpaToc,.

H eniTuxnc nepdTwaon Twv €pyacTnpiwv NpoUnodeTel aveANINr npocéheuan. Movadikr)
£€aipeon ival n nepinTwon agbevelac kar ovov dTav ouvodeUETal ano Ta anapaiTnTa IaTpIKa
dIkaloAoynTikd. STV NEPINTWON AUTH O (POITNTAC AOKEITAl O enavaAnnTIKEC EpyaoTnplakeg
AOKNOEIC 0TO TENOC TNC NeEPIOdOU, PYETA and OXETIKR OUVEVWONON HE To dI0ACKOVTA Kal TOUC
unelBuvouc Tou EpyaoTtnpiou. Av 0 @OITNTAC OQeiAel NEPICOOTEPEC ToUu a4  Twv
Epyaotnpiakwv Aoknoswv, enavaiayBavel OAn Tn osipd Twv Epyaotnpiakwv ACKNOEwY TNV
ENOMEVN XPOVIA.

O @oITnTAC opeilel va NpoCEPXETal oTO EpyacTriplo NPOETOINACUEVOC OTO BEwpPNTIKO
MEPOC TNG AOKNONG, MPAyda mnou eAEyXETAl anod Tov uneuBuvo Pe avaloyd €pwTRUATA.
Ekeivog, av kpivel, unopei va diakowel Tn disEaywyn Tng Aoknonc.

Aev enITpENETAl N anogdkpuvon KABe (oITNT anod Ta €pyacTnpia Epooov To Neipaua
Tou BpiokeTal og €EENIEN. € nepinTwon nou napatnpenOesi anoucia-ayéleia, To neipapa Ba
dlakoNTeTal ano Tov unsuBuvo KabnynTn.

Ta npooTaTeuTikd YuaAid nou Ba oac doBouv Ba Ta €xeTe un' €uBuvn odc.

AnayopeUeTal va epyalecBs 0TO £pyacTrplo Xwpic YuaAid ao@aleiac. Av dev gpopdTte yuahid



ao@aleiac, Xwpic ouvevvonon Pe Tov eniBAEnovTa, dlakONTETAl NEPAITEPW OdlEEaywyr Tou
NEIPAPAToG.

Na @opdTte anapaitnta epyacTnpiak nodid and Pappdaki, kata Tn OldpKeEld TOu
EpyaoTnpiou. XpnoIUOMOIEITE YAVTIA yid TNV NPOOTAGIA TWV XEPIWV.

AnayopeUeTal auoTnpd 1o kanviopa oTo EpyacTnpio.

O kd@Be aokoUpevoc PoITNTAC €ival unelBuvog yia Tn diaThpnon TNS KadapioTnTag
TWV YUGAIKOV Kal TOU XWPOU Epyaciag Tou.

O @oitnTIG o@eilel va epyaleTal NPOOEKTIKG Kal va anopelyel adikaloAOynTeC
POOPEC, KUPIWES OTOV YUAAIVO €E0MAIOWO. Z€ NEPINTWON ONaacipaToc, o GoITnTAC daveileTal To
yudAivo okeloc ano To EpyaoTripio, apou napadwoel Ta onacueva, Ye TV UNoXpéwan va Td
ENIOTPEWE! EVTOG 2 £BdopAdwWY, EKTOG av To EpyacTnpio Tov anaAAa&el and Tnv Unoxpewan
auTr), AOyw oXeTIKoU NAEOVAOUATOC.

Ma TuxOv avTIKaTaoTacn r OGUPNANP®WGCN YUGAMKWV [ OMoIovONMnoTE  HIKPO-
e€apTnUATWV anapaitnTwv yia Tnv diefaywyn Twv doknoswv, Oa aneublveoTe oToV
unelBuvo NapackeuaaoTn.

Ta avmidpaotipia kal Ta deiyyata Twv nelpaudtwv Ba divovrar and Tov unslBuvo
NapacKeUaaoTr) OTNV €vapen Tou epyacTnpiou.

Ta ayvwoTa 68a oag divovral Ye €vav apiByd o onoiog NpeENel va onueiwOsi auéowg
oTo TeTPadio oag, SI0TI n andvtnon nou Ba diveTe Ba nNpéEnel va avaPEpPETal oTov apiBpd TnG
AayvwaoTng ouciac. TENOC, Ta anoTEAETUATA KABE AOKNONG KATaXwpouvTal OTO £pyacTnpiakod
TETPAdIO, cUPPWVA Pe To NpdTUNO Nou Ba oac doBsi anod Tov uneuBuvo Tou EpyaoTtnpiou kai

oUppwWVa WE TIG odnyiec Tou.



METPA AZ®DAAEIAZ TOY EPTAZTHPIOY

MpwTo péAnua Tou EpyacTnpiou €ival n oXOAdOTIKN EVNUEPWON TWV (POITNTWV YId

TNV aoQAAEld OTO XWPO €KNAIDEUONG TOUC Kal TOvV TPOMO £pyaciac Toug, WOTE va

eknadeuTolv owoTd Kal va e€aleipBolv, kaTd To duvaTtov, OAa Ta niBava Aaén kal Ta

MIKpoaTuxnuata. To dikaiwpa oTtnv alnBeia ahAa kal oTo AGBo¢ kata TNV  EMNICTNHOVIKN

£peuva kal Tnv eknaideuTikr] diadikacia sival ekeiva akpIBwe Ta OToIXEId NMOouU €KBETOUV TOV

£NIOTAROVA XNUIKO O KIVOUVoUC. Kal av To AdBog os kanolec enioTrpec dev aTolxilel TinoTa,

oTnNV ENICTAKN TNG Xnueiag pnopei va otoiyiosl noAU. Aev ival kaBoAou Aiya Ta aTtuynuara

ano QWTIEC Kal EKPNEEIC O XNUIKA €pyacTnpid, yI' auTo Kal eniBAANETal pia ogipa and PEoa

npooTaociac kal ETpa acpaeiac.

a)
B)

Y)
d)

€)

Qc npwTa TETOIa PETPA aopaleiac To EpyaoTripio diabETel:

MupPoGBECTNPEG NOU £ival TOMNOBETNUEVOI OE EPPAvr KEPN.

AVTINUPIKEC NETOETEC PE TIC OMOIEC KAAUNTOUHE TO XWPO 1 TO OWHA PAG N TO owud
ouvadéhpou nou niBavov Ba nidoel pwTId.

BapeAl ye Guyo, Ye Tnv onoia KaAUNTOUE TO XWPO NMou €NIACE PWTIA.

NTouC nou ekToEeUel Pe nicon a@Bovo vepod yia va oTtaboUpe and KATW av TUXOV
NApoupE PWTIA.

Anaywyouc yia Tn dieEaywyn neipapdaTtwv: Av ekAUovTal ToElkoi atyoi ) agpia (n.x.
CO, Clz, HzS, HCl, NO2, SO2, SOs3, Brz, nTnTiKG GAaTa udpapyupou, avTidoviou,

apoevikoU, kaoaiTépou), auTtoi dev Ba diaxuBoUv aTo NePIBAAOV.

Mépa and Ta péoa npooTaciac nou dIaBETel TO €pyacTrplo, OAol oI gpyaldyevol,

QOITNTEG, KABNYNTEG KAl MPOCWNIKO, VA NAipVOUE HETPA:

a)
B)
Y)

%)

€)

ar)

9

n)

AnayopeUeTal va epyaleTal o onoloodnnoTe Povog ato EpyacTripio.

AnayopeUsTal auoTnpd To Kanviopa oto EpyaoTnpio.

AnayopeUeTal n ansuBeiac B€puavon HE YUV GAOYa €U@AEKTwV UANK®V (n.X.
aAkoOANG, aiB€pa, akeTovng K.4.).

EniBAMeTal n Xprion NpooTATEUTIKWY YaVTIWV.

EmBAAeTal n Xprion NAGOTIKOV yavTiov.

EmBaletal n xprion pnAoulac epyacTnpiou. To paANi dev KaiyeTal €UkoAd, @G
YVWOTO, yia auto PaAAiva pouxa gival NPOTINOTEPA TWV GUVOETIKQV.

Y€ NePINTWON ATUXAMATOC anod QwTIA anodakpUVOUUE OAa Ta €UPAEKTA, KAEIVOUUE
TNV napoxr ykadioU Kal To YEVIKO dIakONTn Tou NAEKTPIkoU peUPATOC.

Y€ NePINTWON NEIPAYATOC WE XPRON EKPNKTIKWV avTidpaoTnpinv, onwd Ta adidia Kai
ol alw-evwoelg, epyaldyacTe niow and NPooTATEUTIKO TOIXWHA TOU anaywyoU Kal

ano@eUyYOUE TIC anOTOUES OEPUAVOEIC.



0) AnayopeUeTal n avappd@naon Ke To OTOPA ME OIPWVIO MUKVWV OEEWV, BACEWV aAAd

Kal YEVIKG OAwV Twv avTidpaoTnpinv. EniBareTal n xprnon PikpoavtAiov (noudap).

AvaAuTIKd, Ta JEOA NPoaTaciag PnopoUv va NepypapolV KATHTEPW.

KaBe epyaldpevoc oec €va Epyaotnpio Xnueiac ogeilel va Tnpei Ta €Enc péoa
npooTaociac:
Na qopdsl nodia ano BapyBakepd UPacua, NPOCTATEUTIKA yuaAid kal yavTia acpaleiag, oTav
epyaleTal pe ToEIkEG ouaiec. O peyaAUTEpPOC KivOUVOC kaTa Tn OIApKEId WIAG £pyacTnPIaKnG
AoKNONG OpYavikng XnMUeiacg, gival o Kivduvoc avapAEENG opIoUEVWV NTNTIKWV Kal EUPAEKTWV
ouciwv (aIBépag, aketovn, aAkoOAn k.a.). Ma va ano®UyeTe TNV nupkayld npénel va
XpNoIJonoleiTe 600 To duvatov AlyOTEPO avoikThy (GAOYa, wC WEoov B€pupavong va
anoQeUyeETE TN ouvUNApEn aTu®V €UPAEKTOU UYpoU HE MOAU Beppéc em@Aveieg, va
AapBavete Ta katGAnAa PETPA OE MEPINTWOEIC €EWOEPUWY aAVTIOPACGEWY KAl VA MPOCEXETE
KaBe €idouc AOyac oto nepIBAMOV Pag Kal TIG YEITOVIKEC B€oeic oto EpyaoTtrpio. O nio
gUpAekTol  OIOAUTEG, TOUG OMoiouC Ba XpnOoIJOMOINOETE OTO £PYAcTNPIO Od¢ &ival o
OlaiBuhalBEpacg, o neTpeAdikoG aiBEpac, n akeTovn kai n ailBavoin. M’ auté To Adyo npénel
NAvToTE NPIV BEPPAVETE VA KOITAEETE YUPW 0aC €AV EXETE UPAEKTOUC DIGAUTEC. Z€ NEPINTWON

atuxnuaTog (QwTiag) un navikoBAnBeite. Na XpnoILOMNOINCETE APECWS TOV MUPOORECTNPA

(d10&e1diou TOU AvBpaka), Tov onoio QUOIKA Ba npénel va EEpeTe va XelpileoTe, Kal va
KaAUWETE ouyXpOvwe KE pouxa Tn ewTIa ( n.X. KOUBEPTA, NETOETA kKAM). Av MIGoOUV QWTIA
Ta pouxa oag, un Tpe€eTe, dIOTI autd unoPfonBd Tn GWTIA. ByaATe Ta av eival duvaTtov 1
KUAIOTEITE 0TO OAnedo. e MepPiNTwon eykaUPAaToc w¢ npwTtn Bonbeia yiveralr nAuon pe
a@Bovo vepd. Katoniv aleipeTe Tnv nepioxn Tou eykalPatoG HE KATGAANAN ahoipn n
BaleAivn.

To idl0 1oxUel kal av NEgel avTidpAcThpIo OTA MATIA N NAvw oTo dEpHa. APECWC
NAEVETE Pe apBovn noodTnTa vepoU Kal akohoUBwC Pe kaTaAnAa diaAuuara, avahoya Pe To
avTidpacTnplo. Y€ NEPINTWON Nou €IoNVeUOETE dNANTNPINJEIC aTHOUG, KATAPEUYETE AUECWC
OE avoIXTO XWPOo. Av MPOKEITAl yId ATHOUC MUKVAV o&€wv (0Eivou XapakTnpa) i Bpwpiou Kai
¥\wpiou eionveéoupe aTpoUC appwviag, av MNPOKEITal yid daTpoucg udpokuaviou, VITpmOn
apuAeoTEPQ.

Qc yevikO P€oo npoaTaaciac aTnv NepInTwon dnANTNPIACEWC KNopel va avapepBei n
nAUGN TOU OTOPAXOU, OE KEVTPO NPOTWV BONBEI®V-VOOOKOUEID, e apald diaAUpaTa o&Ewv 1
Baoswv (avaloya av npokeital yia dnAntnpiacn and Baon r) o€U, avTioToixa) kai n npdkAnon
EUETOU pE onolodnnoTe Tpomno. Av Ta pouxa £xouv diaBpaxei ano €va ToEIKO SIaAUTN, NpENel

aUECWC va agalpebouv.



EninAéov, o éva Epyaotnpio Opyavikng Xnueiac xwpiloupe KaTd KATnyopieg TIg

OPYAVIKEG OUTIEG KAl NAIPVOULE TA AVTIOTOIXA YETPA AOPAAEIAG O NEPINTWON EKOEONG Hag o€

auTéG. 'ETol yia TIG JIGMOPEC KATNYOPIEC OPYAVIKWV EVOOEWV OE MEPINTWON ATUXNMATOC

(ondoigo PIAAng, KAN.), NaipvoupE TIG NAPAKATW NPOPUAAEEIC:

AAOEGdEG: AKeTAADEDDN, akpoAeivn, BevlaAdelidn KTA.

Mpo@uUAGEeIc: EEaAsipoupne OAeC TIC NNYEG avaAPAEENG kal eUPAEKTWV UNKWV. Ma MIKPEG
NooOTNTEG XPNOIKONOIOUKE anoppopnTIKO XapTi, eEaTuiloupe o anaywyod kal Kaiye To XapTi.
lMa peyaleg noodTNTEC TO KAAUNTOUUE We O. NaHSO:s.

AAOYOVOUYEGC EVMOEIG: N-BOUTUAO-XAwPIidIo, nN-BouTulo-Bpwpidio, PBpwpoBevioAio,

BpwuoaiAavio, XAwpoBevIOAIo KA.

Mpo@UAGEEIC: ANOPAKPUVOUKE OAEC TIG NMNYEG avagpAeEnc. XpnoidonoloUPE anoppo@nTIKO
XapTi Kal To TonoBsToUPE o€ YyudAivo fj NAACTIKO MIATO OTOV anaywyo. To €EaTpiCoups 1 To
KaiE.

AkuAaloyovidia: n.X. akeTUAOBPpwHidIo, aKETUAOXAWPIOIO KA.

Mpo@uAdgeic: To kaAunToupe pe NaHCOs. MNa pikpry noootnTa Baloupe To deiypa O €va
MEYAAO MoTNpl PE vEPO Kal TO APrVOUKE yia Aiya Aentd. Katomiv To anoxXUVOUUE apyd oTo
vepoxUTn pe aeBovn noaoTnTa vepou. Ma PeyaAn noooTnTa, To TOMOBETOUUE O MAACTIK
oakoUAd ) XapTovévio KouTi, To dlaokopni(oupe oTo £€5aPOC Kal PiXVOUUE VEPO.

ApWUATIKEG AUIVEG, AAOYOVWUEVEG AUIVEG KAl VITPOEVROEIG: N.X. XAwPoVITpoBevIOAIo,
¥A\wpoviTpoaviAivr, XAwpopaivOAeG KAN.

Npo@UAGEeIc: STo O€pua: MAEvoUpE auéowC PE oanouvi-anoppunavTiko Kal To EenAEvoupe
KaAd pe vepd. MoAuouéva yavTia, pouxa, nanoUTola Ta Byaloupe aueéows Ta Kabapifoupe 1

TA KATAOTPEPOUKE HE KAWIMO. [1a PIKPEC NOTOTNTEG XPNOIKoNoIoUE anoppo@nTIKO XapTi, TO

0rnoio TONoBETOUUE OE GIDEPEVIO MIATO OTOV ANaywyo Kal To aPrivoupe va eEatpioBei. Katoniv

To Kaipe. Mg peydAec nogoTnTeg pixvoude NaHCOs ) aupo kal To BAlOUPE OE XAPTOVEVIO

KOUTI YO Va TO KAWOUWE O AAGKKO.

AAEIQATIKEG AMIVEG: N.X. /7-BouTuAapivn, aiBavoAapivn, dideBulapivn KA.
Mpo@UAGEeIC: Pixvoupe apBovo vepd kal apald diaiupa o&gog (HCI)
Y3poyovavOpakeg, alfEpeg, aAKOOAEG, KETOVEG, EOTEPEG:

Mpo@UAAGEEIC: ANOUAKPUVOURE OAEC TIG NMNYEC AVAPAEENG Kal TA EUPAEKTA UAIKA.

a) Aiapuyri agpiou:. KpaToUWE TN CUYKEVTPWON TOU GEPIOU KATW Tou Nediou €kpnéng Tou
HiyHaToC ME 10XUPO agPIOPO. MeTapEPOUPE TO OOXEIO OFE AVOIKTO XWPO Kal TO
aQRVoUPE va eEATUIOTE Kal va OIaoKoPNIOTEl aTnV aTPoopaipa.

B) Yypo: XpnoigonoloUhe anoppo®nTikd xapTi kal To eEaTpiCoupe os O10gpEVIO MIATO
gToV anaywyo 1 To Kaipe.

Y) 2TEPED, XpnOoIKonoloUUE anoppo®nTIKO XapTi KAl TO TONOBETOUUE O OIOEPEVIO NIATO

gTOoV anaywyo.



ApwpaTikoi udpoyovavOpakeg:

©a npénel va ToviaTei 0TI, €neidn £xel anodelxBei nwg To BEVZOAIO £ival KAPKIVOYOVO
(npoTeiveral n xprion Tou ouxva ato EpyacTnpio), Ba npénel dnou sival duvaTdv, népa anod

Ta aM\a YETpa acpaleiac, va avrikabioraTtal and ToOAouoOAio.

Fvwpiyia Pe Ta yudAiva okKeUn

>Tn oeAida auTr) napouacialovTal PHEPIKEC OEIPEC DIaPOPWY YUAAIVWY opyavwy. Mepika
ano auta 6a Ta XpnoIYonoINOsTE KAaTa Tn dIdpKEIa TWV aoKNOswv oac Kal Ba Ta Bpeite oTnv
gpyaoTnplakn oag B6¢on. MNa onoladnnoTe nAnpogopia ansuBuvBeiTe GTO NPOCWNIKO Tou
gpyaoTnpiou.

Ta yuahiva okeln diakpivovtal o anAd kal EOPUPICHEVA. Ta €0MUPIOUEVA gival NOAU
no akpifa, nAsovekToUv OPWC OTO OTI @) ano@elyeTal n diappon n diaguyn agpiou, B)
ano@eUyeTal n €MIMOAUVON TWV UYPWV and Ta OUOTATIKA TWV MNWUATWV Kal Ta UNKG
oTeEYavonoinoews (Onwc Bouhokeépl), nou XpnoigonoloUvTal ota anAd okeln, y) anaiteital

£AAXIOTOG XPOVOG YIA TO OTHOIUO HIAG CUOKEUNC.

o
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5. Zoaipikr @Iaan

6. TpiAaiun o@aipikr QIAAn

7. EniBspa anoota&ewg

8. Motnp! (E0swCg

9. AIaXwpIoTIKA Xoavn (ZTayovoueTpIKO XwVvi)
10. Xawvi

11. MakpUAaigog ogaipikn QIain
12. Kwvikn ¢1aAn

13. ®1aAn dINBAOEWG KEVOU

14. MNpoxoida

15. OYKOMETPIKOC KUAIVOPOC

16. OgpuOUETPO

17. AnAn andoTaén

18. ©¢ppavaon Pe KGBETO WPUKTNPa

Avahoya pe Tn diapeTpo (11 €vdeiEn) kal To PRkog (21 £vOeIEn) Tou E0UUpPIoPATOG Ta
OKeUn auta ouppoAifovtac wg n.X. NS 14/23 kai NS 29/32. Znaviwg ouvdéovTal HETAEU TOUC
ME olANkovn 1 BaleAivn, eav de TuxOV Kkatd Tn OIdpKeld TNG avTiOPAoEwC KOAAATOUV,
anoxwpilovTal NPOoeKTIKG PE eAappd KTUNAUATA TOU €EWTEPIKOU £0PUPIOPATOC HE EUAIVO
avTIKEigeEVo, apol NpwTa n MePIOX OUYKOAANNOEWG TomoBsTndei yia Aiyo xpovo oe {eoTd
VEPO.

KaBapiopyog oKkeEuwv

Ta yudhiva okeln kaBapiovral oto EpyacTrpio Pe 31AQOpouC TPOMoUG, avaioya HE
Tnv ekdoToTe akaBapoia. Xpnoigonolsital ouvnBwC vePO, Bepud  vepd, vePO  Kal
anoppunavTiko, akeTovn N ailBavoAn. MNa dUOKOAEC nepINTwoelC (SUGDIAGAUTEC akaBapaoiec)
XPNOIKONOIEITAl XpWHOBEIKO OEU.

To xpwpoBeiikd ol napackeudleTal eUKoAa HE Tov €ENG TpdNo:

Y€ noThp! Twv 250 mL dIaAUeTE 5 g dIXpWHIKOU KaAiou o€ 5 mL vepoU kal NpooBETETE
0t MIKpEC OOOEIC, avakaTeUovTaG OUVEXWG, MUKVO Benkd ofU w¢ Ta 100 mL. To piypa
Bepuaiveral (eEwBepun diahutonoinon) kai €ni nAéov eni 15 Aentd nepinou oToug 80 °C
(nAnpng diaAuon). KaToniv, apol WuxBei oe Beppokpacia dwuatiou, GUAACCETAI OE KAEIOTN
PIAaAN.

MeTd 1O NAUOIPO, Ta yudAiva okeun Enpaivovtal €iTe Pe APEOn OTOV A€pa, EITE ME
TOnoBETNON Ot Bepuaivopevo poupvo. Ma ypriyopn &npavon, YeTd To nAUCIYO, YiveTal pia

£KNAUGN PE AKETOVN.
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=HPANZH YITPQN H AIAAYMATQN OPIrANIKQN ENQZEQN
2E OPITANIKOY2Z AIAAYTEZ

Juvnowe, WS ENPavTika yia Tnv ERPAvon Uypwv EVWOEWV Kal SIGAUPATOV UYpwV N
OTEPEWV EVWOEWV oTnVv Opyavikn Xnueia, xpnoigonololvTal avopyaves OTEPEEC eVWOEIC . H

£nIAOyN Touc KaBopileTal anod Toug NApakaTw NapayovTeC:

a) Oev NPENEI va £X0OUV XNHUIKI] GUYYEVEIQ UE TIC OPYAVIKEG EVITEIC,
B) Ba npenel va £xouv Taxeia kal anoTeEAEOUATIKA ENPAvTIKN IkavoTnTa,
Y) dev Ba npénel va diaklovTal aTo uypd fj oTo dIaAUTN oTov onoio gival dIaAUPEVN N

npoc &npavon évwaon,

0) dev npénel va kataAlouv XNMIKEC avTIOPACEIC TWV OPYAVIKOV EVWOEWV, ONWG O
NOAUPEPIOUOC, avTIDPATEIC CUPNUKVWONG KAl AUTOEEIOWONG Kal, TEAOG,

£) Ba npénel va gival 600 To dUVATOV MIO OIKOVOUIKA.

Xprion Tou Enpavrikou

AVOKIVOUPJE TO UYPO ME MIKPEC MOCOTNTEC TOU ENPavTikou, HEXPI MOU va HNv
gupavileTal nAéov kapia alkn dpdon. Mpénel va ano@elyeTal Peyaln nepioceia EnpavrikoU
ylia va €xoude eAAXIoTeC anwAeiec AOyw npoopogpnone. EAv To vepd eival apkeTod Kal
dlaxwpileTal pia pikpn udaTikr oTolBada, NPENEl NPWTA va anopakpUVETal.

Eniong, 1o &npavTikd npénel va diaxwpileTal pe diNénon npiv TNV anooTagn Tou
uypoU. H Tdon atpwv navw ano To EnpavTtiko PECO auEaveTal og UWNAEC Bepuokpaaieg Kal
£Gv auto dev €xel anopakpuvelei enioTpepel OAo To vepd OTO anooTaypa. Ektoc BERaia ano
HEPIKA EnpavTika (P20s, Na) nou Ta npoidovTa avTiIdpAacsws YE TO VEPO gival oTaBepa kai n
dIndnon dev eival avaykaia.

Aid@opa EnpavTika

a) Avudpo xAwpiouyo aoBeoTio, CaCly

Eival ¢Bnvo kai €xel peydin &npavTikn 1KavoTnTd, PEXP!I oxnuaTtiopou CaClz.6H0
KaTw Twv 30°C, aA\a apyd oTn dpdon Tou, anaiTei apkeTo Xpovo. AuTO oQeiAeTal oTo OTI Ano
To vepd oxnuaTiCeTal évac oTePeOC udpITNC, Nou eival enionc ENPavTiko UETO.

B) Avudpo Bsliikd payviaio, MgSOa

Eival éva €EaIpeTIKO OUDETEPO ENPAVTIKO PJECO Kal OXETIKG PONVO, ypriyopo aTn dpacn
TOU, XNMUIKG adpaveg Je IkavonoinTikr anodoan. Mnopei va Xpnoidonoindei yia evWoEIG OTIG
onoieg dev xpnaiyonoieital CaClz (eoTépeg, aAdEUOEC, KETOVEG, VITpiAl, ayidia k.d.)

y) Avudpo Beiik6 vaTpio, Na:S04

Eival oud<Tepo EnNpavTiko PECO, PONVO Kal €XEl WYeyaAn IKAvoTNTA anoppoPnoEws
(oxnuartidel NaxS04.10H20 kdTw anod Toug 32,4°C). Mnopei va XpnoigonoinBei oe OAeC TIC
NEPINTWOEIC, aAAG n dpdaacn Tou sival apyr. Kupiwg XpnoidonolgiTal yia TV NPOKATAPKTIKN
anopdkpuvaon HeyaAwv NoooTnTWV VEPOU Kal dev €ival KaAd EnpavTiko yia dIaAUTEG ONwe To

BevlOAio kal ToAouOAIo, TwV onoiwv n dIGAUTOTNTA OTO vePO €ival PIKpr). To avudpo NaxS04
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gival akatalnAo yia Bsppokpacia peyaAlTepn Twv 32,4°C Tn Beppokpacia dnA. dlaocndoswg
Tou udpitn Na2504.10H20.

d) Avudpo Bsiikd aoBeaTio, CaSO4

AauBaverar ye Bpuavon Tou CaS04.2H20 r Tou 2CaS04.H20 oToug 230-340°C eni
TPEIC WPeC. To Xpnoidonoinuévo EnpavTikd Ynopei va avayevvnBei eniong pe Tov idio Tpono.
Eival noAU ypriyopo otn dpdon Tou, anodoTikd, XNUIKG adpavec kal adlaAuTo o€ opyavikoug
OlIaAUTEG. TO POVO WEIOVEKTNMA TOU €ival 0 OXNUaTmiopog Tou 2CaS0s4.H20 nou anoppogpd
BewpnTIKA HOVO 66% TOU BAPOUC TOU OE VEPO Kal £TAI €XEI TNV EAAXIOTN anodoTIKOTNTA Tou.
To CaS04 €ival akpiBdTepo and 1o MgSO4 kal Na2SO4 aA\a pnopei eUkoAa va avaysvvnBsi. H
heyaAn anodoTikdTnTa Tou avudpou CaSOs ogeileTal oTo yeyovog OTI n TAON ATHWV TOU
OUCTAKATOC:

2CaS04 + H.0 == 2CaS04 + H.0

gival povo 0,004 mm oTouc 25°C kai n MPeTaBoAr; TG TAong atuwv pe av&non Tng
Beppokpaaciac yupw otoug 100°C eivar pikpr). Opyavikoi diaAuTeg pe 0., kaTw Twv 100°C
pnopouUv £101 va Enpabolv e ansuBeiac anooTagn.

£) Avudpo avBpakikd kaAio, K2COs

'Exel kaAn EnpavTikn IkavoTnTa, ahAa sival apyo otn dpdon Tou. Xpnoidonolgital yia
Enpavan VITPIANIWV, KETOVMV, ECTEPWV Kal HEPIKWV AAKOOA®Y, aANG dev XpnoidonolsiTal yia
&npavon ofwv, @aivolwv kai aAMwv O&ivwv oudiov ¢ PBacikn Evwaor. APKETEC (POPEG
avTikaBioTa To UDPOEEIdIO Tou vaTpiou ) KaAiou OTIC ayivec, OTav Npenel va ano@eUyeTal £va
I0XUPO aAKaAIkoO avTidpaaTriplo.

oT) Ydpoteidio varpiou, NaOH, kai udpo&eidio kaliou, KOH

XpnoidonoioUvTal  Kupiwg yia E&npavon Bacikev eVWOEwY, OnNw¢ apivav. H
MEYaAUTEPN NooOTNTA VEPOU WMNOPEI va anouakpuveei Pe avadeuan nukvoUu SIaAUNaToC Tou
udpo&eidiou. AvTIOpoUV HE MOAEC OpYaVIKEG EVQWOEIG (MN.X. 0EEQ, PAIVOAEG, EOTEPEC Kal apidia)
HE TNV napoucia vepou, ondTe dev pnopolv va ¥pnoiygonoinBolv yia Tnv &npavor] Touc.
Akoun, kabwg eivar dIaAUTa og opyavikoUc JIGAUTEC ) UYPEC EVWOEIG, NeplopileTal n Xpron
TOUC WG ENPAVTIKWY.

Q) Nevroteidio Tou pwopdpou, P20s

Xpnoigonolgital og XwploTo doxeio ouviBwe, ot EnpavThpec kevou fj aniouc. Eivai
ypriyopo oTn dpacn Tou kai akpifo. IxnuaTifel aTpwua "oiponiou” oTnv €NIPAvVEId TOU PETA
ano pikpn xpron. Mia npokatapkTikn &npavon Pe avudpo MgSO4 Ba npénel va nponyeital Tng
Xponc Tou. Xpnoidonoigitar otav B£Aoupe nAnpn Enpavon Kuping udpoyovavepakwy,
aiBEpwv, arkulo- kai apuhoaloyovidiwy, VITPIANIwY, aAAa Ol BACIKWV EVWOEWY, ONWG AUIVDV,
aAkooAwV kal GAwv nou, iowg, avTidpolv Kal apudaTwvovTal.

n) MetaAAikd vaTpio, Na

XpnoidonolgiTal yia npavorn KopESUEVWY AIBEPWY Kal apwHATIKWV Udpoyovaveipakwy

w¢ OelTEPO ENPavTiko. Aev NpENEl va XpnOIPOMOIEiTal yia ERpavan eVWOEWV HE TIC OMOIEC
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avTidpd f nou npooBalovtal and AAkaAl 1 nou ugioTavrtal eUkoAa avaywyr] (Aoyw Tou
udpoyovou nou ekAUETal kata Tn didpkeia TnNG avTidpaonc Tou Na Pe vepd), OnwG aAKOOAEG,
0&¢a, aTépPEC, opyavika a\oyovidia, KeTOVeG, aAdeUdEC Kal O OPIOUEVEC AMIVEG.

MPOZOXH: To PeTAAAIKO VATPIO va PNV €PXETAI OE €NAQr] PE TO VEPO YIATI €KPryvuTal:
£€wBeppn avTidpaaon, ékhuon Hz, autoavapAeEn, kpnén.

8) Mukvo Beiko 08U, HaS04

Xpnolgonolsital Kuping yia E&ipavon Tou PBpwuiou. To PBpwpio avakiveitar oe

JlaXwpIOTIKN Xoavn PE PIKpr nocdTnTa n. HaSO0a.
1) AAoupiva, AbOs

H evepyonoiuévn aloupiva, peTa ano B£puavon otoug 170-180 °C eni 6-7 wpeg,

Xpnoidonolgital w¢ EnpavTikd, KUpiwg o ENPavTrpeg kal os diapopa €pyacTnpIaka opyava,
onwg og {uyouc.

K) Mopiakd kOoKiva

Mpokerral yia ZeOANBoUC, apyINOMUPITIKEC EVWOEIG UE GUYKEKPIMEVOU PEYEBOUC NOpOUC,
HEoa oToug onoiouc XwpoUv Kal eykAwBilovTal PIKpa popia, onwe To vepd. Eival kaTtaAAnAa
yia OAEC OXeQOV TIC KATNYOPIEG OPYAVIKWY EVWOEWY, OMWG DEV £XOUV HEYAAN XWPNTIKOTNTA
Kal xpnoigonolouvTal w¢ OeUTEPO ENpavTiko. MeTA TN Xprion TOUG avaysvvvTal.

\) =npavon ye anooraén

3TIC NEPICOOTEPEG MEPINTWOEIC N ANOOTAEN OPYAVIKWV NAPACKEUACHATWV MNPV TNV
Enpavan Bewpeital w¢ "kakn" TEXVIKN, AAAG yia KAnoio apiBuo SIAAUTWV R UypwV, Nou Eival
npakTika adiaAluta oto vepd, n Oladikacia Tng andoTaénc Ponda tnv E&npavon. To
NAEOVEKTNMA gival n duvaTtoTnTa oxnuaTiopou duadikoU n TpiadikoU aleoTponikoU WiypaTog
ehayiotou 0.0, "Etol, av uypd BevloAio anooTdaleTal, To NpWTO KAAoHA NEPIEXEI aleoTPonikO
Hiypwa BevloAiou-vepoU [To 0.0, Tou piypatog eivar 69,3 °C (ehaxioTo) kal nepiexel 29,6%
vepO]. 'OTav OA0 TO vepO €xel anopakpuvBei, TOTe To BevlOAio anootalel kaBapo. AMoI
dlaAUTEC nou pnopouv va Enpabolv W' auTtd Tov TpoOMo eival: TeTpaxA\wpdavepakac, TOAOUOAIO,
€€avIo, ENTAVIO, NETPEAAIKOG aIBEPAC, aiBuAevoxAwpIdIO.

KOINA =HPANTIKA I'lA OPIrANIKEZ ENQZEIZ

AAKOOAEC Avudpo avBpakikd kaAio, avudpo BeIKO Payvholo N
aoBEaTio, aoBeaToC

AAKUAO 1) Avudpo XAwpiouxo acBéaTio, avudpo Beikd varpio,

ApuAoahoyovidia hayvnolo r) acBEoTIo, NEVTOEEIDIO TOU PWOTPOPOU

Kekopeopévol kal | Avudpo YAwploUxo aoBeoTio, avudpo  BeikoO

apwyaTIkoi aoB€oTio, METAANIKO  vATPIO, MEVTOEEdI0O  ToOu

udpoyovavepakeg PWOoPOPOU

AIBEpeC

ANDE(IdEC Avudpo Beikd vaTplo, yayvnalo, | aoBEaTio

KeToveg Avudpo BeikO vaTpio, Yayvnolo r aoBéaTio, avudpo
avBpakikod kahio

Opyavikeg Baoeic | STeped UDPOEEIDIO TOU Kahiou, N vaTtpiou, AoBeoTOC,

(apiveg) 0&gidlo Tou Bapiou

Opyavika OE€a Avudpo Beikd vaTplo, yayvnalo r aoBEaTIO
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ANMOMONQzH KAI KAGAPIZMOZ OPIANIKQN ENQZEQN

MeTd ano pia avTidpaon, n. Tn cUVOECN PIAg opyavikng ouaiac, EKTOC and To kKUpIo
npoiov €ivar duvatov va oxnuatiobouv kal npoiovra and OeuTepeUoucec-avenBUUNTEG
avTidpaocelic (napanpoiovra). Eniong eival moAU miBavd va unapyouv apxIkEC OUTIEC,
avTiIdpwVTa nou dev avTedpacav NANPWC N Nou NTav o nepioosia kal diaAUuTeC. Evdiapepel
AoInov, HETA TNV OAOKApwon MIac avTidpaonc, va anogdovwBoUv Ta npoidvra nou pag
evdlapépouv and To Miyga TNG avTtidpaong kai akohoUBwC va kaBapioboUv kai va
TauTonoinBolv. H anouovwon kalr o kabapioyoc unopei va yivouv pe diagopoug Tpomnouc,
e€apTvTal Kuping anod Tn ¢uon Kai TIG IBIOTNTEC TWV EKACTOTE NPOIOVTWY, BePaing kal ano
TIC NPOCIEEIC, TOUC DIAAUTEC, TIC OUVBNKEC KAM. Ol OpYaVIKEG EVWOEIC UNOPEl va €ival oTepea
1 uypd, va gival eudIAAUTEG 1) SUODIAAUTEG OE OpIOHEVOUC DIAAUTEC,

'Eva oTeped OTav BpiokeTal o uypod NePIBAANOV anopovwveTal ouvhRdwe pe dinenan,
N Me QuyokevTpnon. H dinénon yivetal i ye ouvnen nieon (We anAd nNBWo ) PE NTUXWTO
néuo), N e eAaTTwpévn nieon (Ye yudhivo nBuo-Buchner). H @uyokévTpnon e@apuoleTal o
NEPINTWOEIC 6rnou N dIénaon cival dUaokoAn (0Tav n ouadia gival auopen r KOAM®INC) Kai ol
noooTNTEG NOAU HIKpEC. To oTeped PNOpPEi va KabapioTel e avakpuoTAAMwaon, HE Eaxvwaon

~—— Xwvi
i o
& Do
(Auogihonoinaon), He EKXUNION Kal JE XPWHATOYPAPIKEG TEXVIKEC.

'Eva uypd, avahoya pe To nepiBaAov aTo onoio BpiokeTal, ynopei va anopovweei pe
anooTta€n, onénon, ekxUAion. O kaBapioPOC Tou UypoU WMopei va yivel he anooTagn
(d1apopa €idn anooTaEewv), He ekXUAION Kal HE XPWHATOYPAPIKEC TEXVIKEC.

H moTonoinon Tng kabapdTnTag HIAag opyavikng EVwong KNopei va yivel ue PETpNON
TWV QUOIKWV aTaBEp®V TNG, ONwg eivai:

1. onueio TNEEWC (0.T.)

2. onyeio (Eoswc (0.C.)

3. deikTng d1abAdoewc (n)

4. €0k oTpoPr- aTPOPIKN IKavoTnTa [a] ( yIa ONTIKA EVEPYEC EVIOEIC)
5. nukvotnTa (d)

Eniong pnopei va yivel pe OIAQOPEG XPWHATOYPAPIKEC TEXVIKEC (MOIOTIKEG) Kal

(PAOPATOOKOMIKEG HEBODOUC, ONWC ivat:
1. unépuBpoc paopatookonia (IR)
2. unepiwdnG paopatookonia (UV)
3. MUPNVIKOG MayvnTikog auvToviopog (NMR)
4. @aopatopeTpia palag (MS)
5. KUKAIKOG dixpwiouoc (CD)
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2HMEIO TH=ZEQZ KAI ANAKPYZTAAAQZH
ZHMEIO THZEEQ>

MOANEG OpYaVIKEC EVWOEIG £XOUV OTNV OTEPEA TOUC KATAOTACN KPUOGTAAAIKN HOP®N,
OnA. Ta yopla Toug gival TonoBeTNUEVA OTO KPUOTAAIKO NAEyMa Pe Yeyahn TaEn. H Ta&n autn
e€apavitetal pye Tnv av&non Tng Bepuokpaociac, AOyw BepUIKAG TAAGVTWONG TWV HOPIWV.
Snueio Th&wg (melting point) piag opyavikng ouciac Bswpeital n Bepuokpacia, KaTa Tnv
ornoia n OTEPEA ouadia Kal To TAYHa TnG, BpiokovTal O KATaoTaon icopponiac. ' autn Tn
Beppokpacia To oTeped Kal To TAYHA &xouv Tnv idla Taon athwyv. To onueio Th&wc (0.T.)
Mnopei va Xpnoiheloel, wG XapakTnPIoTIKR (PUCIKN oTaBepd, yia TNV TAUTONoIiNon opyavikwv
EVWOEWV Kal WG KPITRPIo kaBapdTnTag piag ouaciac.

Mia opyavikr) €évwon Bswpeital kabBapr oTav £xel €va oapec onueio THEEwC, dnAadr)
Mia pikpn nepioxn (EUpoc) onueiou THEEwWCG (~3 °C), evw KN kKaBapEG EVWTEIC THKOVTAI OE Mid
OXETIKA PEYAAN neploxr Beppokpaaiac.

'OTav kata Tnv avapiEn piag otepedc ouoiac B pe pia oucia A peiwveTal To onpeio
TNEEWC AUTNG, TOTE 01 oUCiEC A Kal B gival SIApOPETIKEC. TNV NEPINTWON MOU Ol EVWCEIC A Kal
B, kaBw¢ kal Ta piyuata Toug (A+B), MIKTO 0.T., £Xouv To idlo onueio THEEWG, TOTE n ouadia A
gival idla e Tnv B. Epooov, Opwc, ol A kal B gival diapopeTIKEG EVWOEIG, OO0 NEPICOOTEPN
noooTnTa TnG B npooBiooupe otnv A, TOOO MEPICOOTEPO XAUNAWVEI TO ONUEI0 TAEEWC ToU
giypatoc A kai B. Edv n diaAutdtnTa Tng B otnv A unepBei éva opiopévo Oplo, TOTE dev
AapBavel xwpa NepPaITEPW TAMEIVWON TOU onEiou TAEEWC Tou PiyuaToG. AuTr n XaunAoTepn
duvatny Bepuokpacia THEEWG, KaTa Tnv onoia éva piyua anoé A kal B napapével uypo,
ovopaleTal euTNKTIKO onpeio (eutectic point), To O Piyua EUTNKTIKO Wiyua.

'Eva uypd piyya pe olotaon eutnkTikoU oTepeonolsital (upioTatal nnién) os pia
OUYKeEKpIUEVN Beppokpaaia (Ox1 o€ neploxn) Xwpig npiv va anofaiel oTeped A 1y B, eniong, éva
oTeped pe olOTAON €UTNKTIKOU TAKETAl Xwpic alayn Tng oloTtaong otn XaudnAoTtepn
Beppokpaaia. M., piywa H20 kar NaCl pe olotaon 77% kai 23%, avTioToiXd, AmnOTEAE
EUTNKTIKO MHiyha PeE 0.T. -21.1 °C. MNa To AOyo auTo pixvouv aAdTl o€ NaywpEVOUS OPOHOUC,
OnAadn enituyxaverar n olOTAON TOU €UTNKTIKOU kal O NAyoG PE To aAATI MW@VEl OF
Beppokpacia -21.1 °C!

Neipaya: ©a petpndei To onueio THEEWG piac dyvwoTtne kabaprc ouciac (and Tov
napakatw nivaka 1). AkohoUBwg, Pe Tn BorBesia Tou €UPEBEVTOC ONuEiou TAEEWG Kal Tou
onueiou TAEEWC WiyMaTog TNG EVwong Kal TNG UNOTIBEPEVNG YVWOTHC £VWONG anod Tov nivaka

1, 6a avayvwpiobei-TauTonoinbei n ayvwaoTn ouaia.

Nivakacg 1. >Teped yia YETPNON TOU OnuEiou TNEEWC

Evwoeig 2nueio TAEEwWG (°C)
4-NiITpoToAOUOAIO 52-54
1,4-NixAwpoBevioAio 54-56
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4- N, N-AieBulapivoBevlaldelidn 73-75

Na@6ahivio 80-82

Akpulapidio 84-86

4-NiITpoaivoin 113-115
AkeTaviAidio 114-115
Bev{oikd 0&U 121-122
p-BpwpoviTpoBevioAio 125-126
®Balikog avudpiTng 131-134
Oupia 133-135
Kivvapwpiko o€l 133-134
MnAovikd oEU 135-136
2-XAwpoPBevloikd 0EU 139-141
p-NiTpoaviAivn 146-147
SaMKUAIKO OEU 158-161
Kappopa 178-180
Osioupia 175-177
4-MeB0EU-BevI0ikO OEU 182-185

MNelpauaTikO YEPOC

TauTonoinon wac dyvaworrns oudiac pE 1 Boribeia Tou onusiou TrEEws

Ma Tov NpoodIopIoUO ToU OnUEioU TREEWC PEPETE OE EIDIKO TPIXOEION CWANVA HIKPN
nogoTNTa KOVIONOINUEVNG ouoiac Kal BepuaiveTe npooekTikd. 'OTav @BAcsTe og Bepuokpaaia
10-15 OC kdTw anodé To avapevopevo onueio TNEEWC TNC evwOewc, BepuaiveTe apyd, dev
npenel n TaxutnTa B€puavong va unepPaivel Tov 1 °C/ AenTO. € EVWOEIG AyVWOTOU GNUEIOU
TNEEWC npoTeiveTal va yivouv dUo dokiyec. Mia dokiun HE ypriyopn B€pupavon, yia Tov katd
NPOCEYYION NPoadIopIGUO Tou O.T., Kal Wia deUTepn, ONOU GTNV MEPIOXN TOU ONUEIoU THEEWG
BeppaiveTe NOAU apya, yia akpifeia. Qc apxr TG ThEewc BewpeiTal n Bepuokpacia KaTa Tnv
onoia nNapaTnpsital n NpwTn oTayova oTo TEIXOC TOU TPIXOEIDoUC owAnva. H THEN TeAsimvel
OTav Takei OAO TO OTEPEO. MEPIKEC EVOEIC THKOVTAI PE anoouvBson (decomposition).

KaBe gorrntrc npoadiopilel To onyeio THEEWG HIac ayvwaoTng ouaiac and Tov nivaka
1. NMa nAfpn TauTonoinarn, YETG TOV MPOCdIOPIOUO TOU O.T., AVAMEIYVUETE HIKPr) NocoTnTa
TOU ayv®OTOU 0a¢ kal TNG UMOTIBEPEVNC YVWOTNG ouaiac yia va BPEiTe To MPIKTO onueio
TEewc. Edv npokeiTal yia Tnv idla oucia, To 0.T. NApapével oTabepd, Ve TUXOV Tansivwaon

auTou onuaivel 0TI 0 NPoadIopIoUOC aac Oev NTAV GWOTOG.

[1po0dIopIoLIOC ONUEIOU TIIEEWC EVOC EUTNKTIKOU LIVUATOC

Oa epeuvnBei o TPOMOGC TNEEWC €voc Miydatog OUo ouociwov A kal B (n.x.
vapBaAivio/Bevloikd oEU). Zuyilete 5 deiypata (ouvolika 100 mg To kaBe deiypa) iyuaTog
Twv 2 evwoewy (Pe avaloyia Bapwv: 1:4, 2:3, 1:1, 3:2 kai 4:1 o (uyo akpiBeiac) kai Ta
KOVIOMOIEITE YEXPI VA YIVOUV OUOIOVEVH). € KABE piyua npoadiopileTe TO ONUEI0 THEEWC.

a To EUTNKTIKO Wiypa XpnOoIKONoInoTe To NapakdTw didypauua: o.T. évwong A, o.T.
£€vwong B, o.T. piypatog avaloyiac A/B. XTn ypa®ikr napaoTacn Tou diaypaupaToc THEEWS

KaTaypayTe TIG TIMEG YIA TIG NEPIOXEC TNEEWC, KAl ONUEINTTE TIC NAPATNPIOEIG 0ac.
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Aldypauud EUTNKTIKOU gnueiou-avaloyia onusiou THEEWC-oUaTAONC

Ynueio Méemg Enpelo ™éewg
°C °C

KXipaé: 10% = 1 cm
10°C=1cm

100% - 0%
0% > 100%
ANAKPYZTAAAQZH

H avakpuoTtalwon eival n nAéov evdiapépouca HPEGOOOC kaBapioPoU OTEPEWV
opyavikwv ouciov. ' éva epyactnpio Opyavikng Xnueiag anoTeAei Tn ouvhidn pEBodo
kaBapiopoU TwWV OTEPEWV MPOIOVTWV HIAC avTidpaong, PETA TNV anopovwaorn Toug and To
Miyda Tng avTidpaonc, N yia Tov Kadapiopd NpoTwV UAMY, OPYavik@V OUCI®MV UN E€NAPKOG
Kadapwv.

SuvioTtatal otn dlgAuTonoinon TNG NPo¢ Kabapiopd oTepedc Evwong ot €va Bepuo
OIaAUTN, 1 Oog éva KaTAAANAo Beppd piyua diaAuTwv, kal aTnv anoPoAr] KpUOTAAWV Kabapnc
£VWONG anod ToV €V OUveXeia Wuxopevo JIaAUTN, eV Ol NMPOCWIEEIC napauevouv OIaAUTEC.
Tuxov adialutn npdopIEn oTto Bgpud dIaAUTN, anopakpuvetal pe dinénon O1 kpuaTaAlol

napaiappavovTal pe diNndnaon Kal EAEyxovTal we NPog TNV KaBapdTnTda Touc.

Mopsia avakpuaTaAAwaong:

Ta ouvndn BriuaTa piag avakpuoTaAwong eival Ta akdouba:
EriAoyr) SiaAuTn

AighuTonoinon Tng ouaiag

AnoxpwpaTionog Tou SIaAUPaToG Je evepyo avBpaka, av Xpelaadei
AInBnon adIGAUTWV OTEPEWV

KpuoTaAAwon Tne ouciag

AIRBNoN kal EKNAUCH TWV KPUGTAAN®V

Zpavaon TwV KpUoTAAwV - YNoAoyIopog anodoaong

® 2 s D=

"EAgyXoC KaBapoTnTag TwV KpUGTAAMWV

AvaluTika:
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1. Ano Tn owaoTn emAoyr| Tou dIaAUTN €€apTdTal n emiTuxia TG avakpuoTalwong. O
d1aAUTNG, Aoinov, nou Ba emiAeyei w¢ KATAANNAOG yia TNV avakpuoTAAwon NpENEl va €Xel TIG
€ENC 1010TNTEC:

e Na diaAUel Tnv oucia oTav sival Bepuodc Kal va Tn diaAlel eAaxioTa r ka8dAou
oTav gival yuxpog,

e Na dia\Usl nANPWG TIC NPOCIEEIC Kal OTav €ival YPuxpog, 1 va pn TG dIaAvel
kaBoAou kai oTav eival Bepuoc,

e Na un avTidpa Pe TNV ouoia,

e Na €xel oxeTikG XapunAd 0.0, WOTE va anopakpuveTdl €UKOAd HETA TNV
avakpuoTaA\wan,

e Na pn &ival To&IkOG, eUPAEKTOC Kal akpIBoC.

TIc IDIOTNTEG AUTEC OE OPICHEVEC NEPINTWOEIC EVOCEWY OV NANPoi kavevag diaAlTng,
onoTe eNIAEYETAl KATAANAO HiyHa dlaAuT@V.

>Tnv €Upeon Tou katahAnAou diaAUTn odnyeiTal kaveic and Tnv apxn: “OHoIa OHoIoIC
dlaAUovTal” he BAon To GUVTAKTIKO TUMO TNC EVWOEWC, ONA. TIC XAPAKTNPIOTIKEC OPAJEC Kal
™ Ainapry (Mno@IAn) alucida nou BiIaBéTel n npo¢ kaBapiopd ouadia. MOAEC (POpEG o
KaTaAnAog dIaAUTNG €UPIOKETAl NEIPAUATIKA ME Xpron MHIKPNG NoooTNTAG 0uciag kal Tou
EKAOTOTE €AEYXOHEVOU OIGAUTN Ot OOKINACTIKO OwANva: ~100mg KoVIOMoIUEVIS ouoiaq
QEpovTal O OOKIAOTIKO OwArva Kai pooTiBeVTal OTayoves aro Kdriolo UrOoTIBELEVO
kardlAnAo diaAutn wote va kaAupBei n ouoia. Av diaAuBei oTn Bepliokpaoia dwuariou, TOTE,
npopavacg, o OIaAuTng eivai akardiiniog, av dev diaAvBei, Bspuaiverar o€ UOPOAOUTPO UMO
avdoeuon Lexp! va OiaAuBsl. H anairouuevn nooornta didAuTn &ivar TOor), WOTE LOAIC va
olaAvoer Tnv ouvoia (kopeouevo didAuua) oc Bepliokpaoia rou nAnoidier o o.l. auTou.
Epooov diaAuBel ev Bepliw), WUXETAl kai avaueveTal karapubion. Av Oev dIaAuBel ev Bepuw 1
av Oev anoPAnBei orepeo pe wuén, TOTE 0 dlaAutne eivar akardAAniog. H diadikaoia
enavalaupaverar e OIdpopous méavouc SIgAUTES i uivua OIGAUTQVY, LIEXP! va EVTOMIOTE! O
nAgov kardAinAoc.

2TV nepinTwon emAoyng Miydatog OIGAUTWV, N NPoG avakpuoTAaAwon Evwaon
OlaA\UeTal og pIkpr) noodTnTa Tou dlaAUTn nou Tn diaAlsl kai akoAoUBwC npoaTiBeTal o
delTepoc dIaAUTNG, nou Oev Tnv OlaAUel, Aiyo-Aiyo, o€ Bgppokpaocia kovra oto 0.(. autou,
MEXP!I va gpgavioTel B0Awpa, ondTe kal aphveTal va WuxBei yia va kataBubioTei n ouaia.
uvnBwg xpnoigonololvTal Ta €EnG Ceuyn (duadika piyuaTa): arbavoin-vepo, diaiBulaiBepac—
aiBavoln, diaiBulaiBepag—eéavio.

Qc npooyi&eic BewpouvTal aveniBUPNTEG evwoelc ol onoie¢ “HoAUvouv” Tnv npog
avakpuoTaAwon &vwon Oe MEPIEKTIKOTNTA, ouvnBwe, £€w¢ 5% kaTd Bdpoc. MeyaAuTepa
noooaTd BewpolvTal JAAOV WG JiyHa ousiwv napd NPOoHIEEIC.

2. H npoc kaBapiopd oucia {uyileTal kal TONOBETEITAI O KWVIKN QIAAN. MpoaTiBevTal

NETPEC BpaopoU i payvnTng kai diaAlTng, woTe POAIC va KaAUNTel TRV oucia, kal Bepuaiveral
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und avadsuon o UOPOAOUTPO 1 aTHOAOUTPO, Bepuokpaciac Oxl noAU peyaAuTepnc ano To
0.. Tou dlaAUTN. MOMNC apxioel va Bpalel, eAéyxeTal av €xel dIaAuBel To OTEPEO Kal
npoaTiBevTal dIadoXIKa HIKPEG NocOTNTEG OIAAUTN UMNO avadsuon-BEppavon HEXPIC OTOU N
oTeped ouaia diaAuBei 0An, ano@elyovTac TNV nepicosia dIaAUTN nou odnyei o anwAEIEG. S
NePINTWON OXETIKA NTNTIKWV Kal EUPAEKTWV JIGAUTWV, eV XPNOIKOMNOIEITAl KWVIKN QIAAN,
aA\G €0PUpPIOPEVN OQalpIKn QIGAN Kal KABETOC WUKTNPAG, O onoiog anokAsiel Tn diaguyr)
aTwv Tou dIaAUTn aTo nepIBAAov.

Mpoooxn! Na un néoesl diaAlTng oTn BepuavTikn nNAdka, oUTE va UMAPXEl YUPVH
(AOYa oTnv nepIoxn Tou neipauaToc!

3. O1 opyavikéG evwOEeIC €ival aTnV NAEloWn@ia Toug axpwlec. Ev ToUToIGC MoAAG
OeiydaTa ousi®V ) NPOIOVTWY MOU drnodovemdnkav ano avTidpacelC XouvV Kape £wc Yalpo
XpWUa OQPEINOUEVO OUVNOBWG Ot £yXpwHA NApAnpPoiovTd, KupiwC npoiovTa Oo&eidwong N
noAupepIogoU, aMd kal GAeC €yXpWHEC NPOOHIEEIC. 'OTav AoIMOV UMNAPXOUV EYXPWHES
NPOCWIEEIC, TOTE, KATA TNV MOpPEia TNG avakpuoTAAWONG, YIVETAI anoXpwHdTIONOC UE Xpron
{wikoU avBpaka (animal charcoal) f} evepyoU avBpaka r Norit, 6nwg Aéyetal. ‘'OTav n npog
avakpuoTaMwon £vwon dlaluTtonoinBei pe TNV owoTh noootnta dIaAUTn &v Bepuw,
npoaTiBsTal pikpr) noodTnTa {wikoU avBpaka (paupn okdvn) kai aprivetal va Bpdoel nepinou
3-5 Aentd. H noootnTa authy Tou {wikoU avBpaka, Mou npoopo®d Katd MpoTiunon TIG
EYXPWHEC EVWOEIC, avTIoToIXel nepinou ato 0.1% Tng NoodTNTAG TNG ouoiac. AJECWC PETA TN
B<puavon yiveral ypriyopn dinénon Tou Bgppol dIaAUNATOC anod NTUXWTO NOBWO, onoTe o
{wIkOC avBpakac anoyakpUVeTal, evw To dINdnua sival axpwuo Kai dlauyec.

4. AveEapTnTa TOU AV ANAITEITAI ) OXI ANOXPWHATIONOC, TO BEPUO OXEDOV KOPECHEVO
OlGAupa, av £xel adlaAuTa ev Bepuw OTeped, OINBeiTal ypriyopa anod €va NTuxwto nuod
(xapTivo NBPO €101ka avadiNAWPEVO, WOTE va £XEl HEYAAN enipaveia).

5. Katonv agnvetal ev npeyia va enavéNdsl o Bepupokpacia nepIBAAOVTOC 1
Beppokpacia dwpatiou (6.d.). MapaTtnpeitTal BOAwUa kal €UEAvIon KPUOTAAAWV, o1 onoiol
ouvexwG auavovral kabw¢ To diahupa wuxetal. ‘Otav n Bepyokpacia Tou dlIAAUMATOC
nAnoidosl Tn 6.5., TOTE n KPUOTAAAWON OANOKANpwveTal Pe €EwTepIk WUEN, ouvnBwe pe
nayoAouTpo, | GAAO WUKTIKO PETO, 1 aPrVeTal OTO Wuyeio. Aev npénel va yivel anoToun Wuén
Tou BeppoU diaAUPaTog, YIaTi TOTE OTOUG YPriyopd oXNUATICOPEVOUG KpUOTAAAOUC, MOU WMopEi
va €ival kar apop@ol, eykAwBifovTal ol NPOCUIEEIC, JE ANOTEAEOUA TOV ATEAR KABapIiouo Tng
£vwonc. OpIOUEVEG POPEC N KPUOTAAWGN dev €ival eUKOAN Kal anaiTeital apkeTog Xpovoc,.
AAN\OTE naAi, unoBonBeiTal Pe TPIYIHO TWV TOIXWHATWY TNC PIAANG Nou NEPIEXEl To JIGAUPA HE
yuaAivn papdo, woTe va dnuioupyndoUv NUpRvec KPUoTaA®OEwS. Enionc, pnopei va yivel
guBoAiaopoc Tou WuyxBEvTog dlaAlpaTog PE KpuoTAANouC kaBapnc ouciag, av undpxel. To
MEYEBOC TV KPUOTAAAWY €EaPTATAI KUPIWG Ano TNV ouadia Kal ToV TPOMO KPUGTAM®OOEWC: AV
To Oeppd kopeopevo OdiGAupa avadeuTsi €vrova kal WuxBel apéowe Pe nayoAouTpo,

AapBavovral pikpoi kpUaTalol, evw av To Bepuod Kopeopévo didAupa apeBei va wuxBei apya,
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heyahol kpUoTaAhol. ZuviBw¢ o KaBapiopog eival KAAUTEPOG OTav OXNUATIOTOUV METPIOI
kpUaTalol.

6. 'OTav oAokAnpwBei n kataBubion TnG ouciac Pe Tnv WUEN, yiverar dinénon Twv
KpUGTAMwv and anho nbuo, ouvnbws Opwe and nbud Bilichner pe ehattwpévn nicon. Ol
kpUoTaAAol Navw oTov NBPO eknNAUVOVTal 2-3 (POPEC YE HIKPR NocoTNTA WuxBévToc diaAlTn,
WOTE VA anopakpuvOsi NANPwWE To apxikd uypd (UNTPIKO SIAGAUPA) WE TIC NPOCUIEEIC anod Toug
KPUGTAA\OUG, Xwpic onuavTikn diaAutonoinon Tng ouaiac.

7. O1 kpuoTahhol agprivovtal va &npabolv oTov nNBUO PE Tov agpd, Kupiwg AOYw
£QAPUOYNG Tou kevou. Katoniv petapépovral oe katahnAo doxeio (kawa r notnpdki) e
ondatould, kaAUNTovTal HE KAMold MePPpavn, xapti n ahoupivoxapto, OIATpNTN Kal
TonoBsToUvTal NPoc NARPN Enpavon os EnpavTrpa KevolU PEPIKEC wpeC. AkoAouBsi CUyion kal
unoAoyIopog TNG anddoonG TNG avakpuoTAAAwaonc. Av n apxikr NoooTnTa NTav X ypauupapia

Kal n kabapn y ypapudapia, TOTE n eni ToIC ekaTod €ival: a = y/x.100%

ANWAEIEC Pnopei va unapyouv yia diagopouc AOYouc, Onwc:

a) Av n oucia €xel kanoia, €0Tw Kal MOAU Mikpr, OIGAUTOTNTA Kal OTOV WUXpO
OIaAUTN, TOTE pia PIKpr) noooTnTa auTtnc Ba BpiokeTal oTo dINBnua padi e TIC NPOOIEEIC. Av
N noooTnNTa auTn E€ival onuavTikr, o JIAAUTNG CUUMUKVOVETAI €V MEPEI 1 NARPWS Kal
enavaiapBaveral n diadikacia avakpuoTaAAwaong.

B) MIKpEC MOOOTNTEG KOAOUV OTA TOIXWHATA TwV DOXEIWV Kal OTouC nBuouc nou
Xpnaoidonoiouvral. AnairoUvTal NPOoeKTIKEG EKNAUCEIG Kal Xprion HIKpwv JoxeEiwv.

y) Av yivel Xprion NEPICOOTEPOU ano TOV ANdIToUPeVo dIaAUTN, onoTe Ba npokUWouv
uN Kopeopéva dlaAUpaTa, Kal CUVEN®C NeEpIopIoPEVN kaTaBuBion ouaiac,

0) Aiapopa aiAa Aaén.

8. 0 €\eyxoc kaBapdTnTag yiveTal KUpIwG e PETPNON TOU ONUEioU TAEEWC TNG ouaiag
(puoikn oTabepd) kar xpwuatoypapika (T.L.C.)

a) MetpdTtal To O.T. META Tnv E&npavon Tng avakpuoTaAwpévng ouadiac Kal
OUYKPIVETAl [’ QuTO TNG apXIKNG Kal PE To BewpnTikd 0.T. (dideTar otn BiBAloypagia). Q¢

YVWOTOV, Ol MPOOUIEEIC EAATT@VOUV TO O.T. Kal JIEUPUVOUV TNV MePIoXn TNEEWS (kal o

OIaAUTNG BewpeiTal NPOTUIEN av dev anopdakpuveoei).

B) Mikpry noooTNTa apPXIKNG, Kabapiopévng kal npoTunng ouciag OlaAUeTal
KaTaAMNAAwG kal TonoBeToUvTal KNAIdeC Twv 3 delyhaTwv o NAAKa Xpwpatoypagiac (BA.
OXETIKO KE@AAaIO). MveTal avanTugn, exeavion kai EAeyxog TnG NAdkac.

Av pe Tov £Aeyxo auTtd dianmioTwBOei pn nARPNG kabapiopog, n avakpuoTAAAWGON

enavahapPaveral pia f NeEpICCOTEPEC POPEC, WEXPI NARPOUC kaBapiopou.
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Mivakac 2: AIaAUTEC yia avakpuoTAAAwaon

‘Evwon Znueio Eoewg (°C)
Nepd 100
AKETOVN 56
A1IBavohn 78
MeBavoAn 65
OEeIkO OEU 118
O&IkOG alBuleoTépag 78
AixAwpopedavio 40
XAWPOPOpUIO 61
AlaiBuhaiBepag 35
Alo&avio 101
n-e&avio 67
ToAouoOAio 110
AipeBuho@oppuapidio 156

NelpauaTikd YEPOC

AvakpuoTdMwon piac yworric kar iag ayvaaoTrc ouoiac

1. Aivetal 1-2 g ayvwoTng OTEPEAg pn kabapng &vwong and Tov mivaka 1 yia
kaBapiopo. A@oU emAe€eTe Tov KATAAANAO npoC avakpuoTadAwon diaAuTn (PE Ta npo-
neipapaTa nou Ba npaypaTonolnoeTe), Tn CUYICETE Kal TN QEPETE G GPAIpIKn PIAAN Twv 250
mL. MpooBéteTe Aiyo-Aiyo To O1aAUTn, ev® BepuaiveTe w¢ To onueio {E0swc autoU uno
avadeuon, MEXpI NApouc dlaAuTonoinong TnG oudiac oag &v Bepu® Kal Uno JayvnTikn
avadeuon. ZuvexileTe oUPPWVA PE TNV WG Avw NEPIYPAPH TNG avakpuaTAAwWONG. MeTa Tnv
napaAapr] Tou kaBapou kai Enpol npoidvToc, EAEYXETE TNV anddoon kal To O.T. auToU Kal
NPOTEIVETE MoI0 €ival To NIBavd oac «ayvwaoTo»,

2NUEIOOTE OAEC TIC NAPATNPHOEIC 0dC.

2. Aivetar deiypa BevloikoU o&€oc (CsHsCOOH) nou nepiéxel 5% Tou BaApouc Tou
yAukivn (H2NCH2COOH). 1-2 g autou unoBdA\ovTal o€ kabapiopd PE avakpuoTAAAwon HE
OlaAUTn avakpuoTahwong vepd (H20). (Aidovtai: o.1. CeHsCOOH =122 °C, o.T.
yAukivng=262 °C).

MeTd TNV avakKpuOoTAAAWON, va Vivel UNOAOYIOWOC TNG anodoonC Kal €AEYXOC

kaBapdTnTac.

{TLC:_avantu&n: aiBepac:neTpeAaikdc ailbepac (1:2), supavion: U.V. (Bevioikd o&U),
Wekaopog Ye vivudpivn/6(yAukivn)}
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2HMEIO ZEZEQ2, AEIKTHZ AIAOAAZHZ KAI ANOZTA=H
2HMEIO ZEZEQ2

Snueio (E0swC LIac KaBapnc uyprc ouaiac

Ta yopia piag uyprc ouaciag BpiokovTal HOVIHWG O€ Kivnan OE avTiBeon YE TNV UWnAn
KaTaoTaon TAEEwG TwV HOPIwV OTEPEMV OUCIWV I IOVTWY O KPUOTAAAIKG NAEYHATA. SUVEXWG
dlapeuyouv popia anod Tnv €NIPAvela Tou uypou, €€ aiTiac TNG KIVATIKAG TOUG EVEPYEIAG, OTO
nepiBaiov, otov yupw aépio xwpo (€EATuion) kai, avTioTpogpa, CUMNUKVMVOVTAl Kdal
ENIOTPEPOUV and Tnv agpia oTnv uypn @aon (uyponoinon). & €va KAEIOTO oUOTNUa
ENEPYETAl Wia 10opponia PeTAEU eEATHIOEWG KAl UYPOMOINCEWG Twv Hopiwv Tou uypou. O
aTHOG YiVETal KOPEOWEVOG OTN BEpUOKPAcia Tou NeipAapaToc. H nieon nou ackei Aéyetal Taon

KOPEOWEVWV ATUGV TOU UYpoU oTn 0edopévn Beppokpaacia kal ekppaleTal Je To UYoG OTAANG

Hg (oe mm), nou aokei Tnv idia nigon. Kabe uypn ouadia €xel WiIa XapakTnpIOTIKT TAON ATHOV
(1.0a.), nou eEaptaral ano Tn ¢uUaCn TNG ouadiac kai Tn Bepuokpacia. H kivnon Twv pHopinv ot
£€va uypoO €EapTdaTal anod Tnv NooOTNTA EVEPYEIAC NOU NAPEXETAI OE AUTO YId TNV UMNEPVIKNON
TwV JUVAPEWV EAEEWC METAEU Twv Hopiwv Tou (alEnon TNG KIVATIKAC TOUC EVEPYEIAC): OO0
NEPICTOTEPN EVEPYEIA, TOOO NEPIOTOTEPA HOpPIa dlapelyouv oTov AgPIo Xwpo, OnAadn n Taon

aTuwVv evoc uypou au&averar pe Tnv av&non Tng Bspuokpaociac.

'OTav n Taon aTPWV €VOG Uypou Yivel idla pe Tnv nieon Tou agpa navw anod To uypo,
TOTE TO UYpPO Eel. H avrioToixn Bepuokpacia ovopaletal onyeio (Eoswg (0.C.) Tou uypou,
dnAadn n Bspupokpacia otnv onoia anootalel To Uypd UNO aTUooPalpikr nion. To 0.l piag
ouciac anoTeAEl PIa XapakTnPIoTIK (UOIKN oTaBepd autng, evew WETABAAAETal O piydaTa
UypWV ouCIwV, Pe €Eaipeon TNV nNepinTwon Twv aleoTponikwv WIyHaTwv. 'Eva uypo (el
(Bpater), oTav n eEagpwon yivetal an’ 0An Tn pala Tou uno Pop®ry GUOdAidwv kai Oxl HOvVo
ano Tnv enipaveld Tou. Kata Tn didpkeia Tou Bpacupou evoc uypou n Bepuokpacia oTnv
€NIPAveId Tou, OMOU CUVUNAPXOUV N Uypn Kal n agpia ¢aon, diatnpeital otabeprn PEXP!I va
£€agpwbei OAO TO UYPO, OonOTE anoTopa PeiwveTal. ‘OTav n anooTagn yiveTal uno eAATTWHEVN
€EWTEPIKA Nigon 1 UNO KeVO, TOTE PEIWVETAI KATA MOAU To 0.0, TOU uypoU, akpiBWG €nsidn n
eEwTePIKN Mieon eival NnoAU XaunAn. Eniong, HikpéG diagopéG napaTtnpouvTal ota 0.0 Adyw

BAPOUETPIKNAC NIEGNG, N.X. AOYW UWOUETPOU KAM.
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P (torr)

_________________________

€ (°C)

0 50 ' 100 150

2xnua 1: KagnuAn Tdoswe aTpav / Beppokpaaiac (Tou vepou)

H £E€dptnon Tng TAoEws aTPWV €vOC UypoU anod Tn Bspuokpacia nepiypa®eral anod
TNV KAUNUAN TAOEWC aTP@V. ANO TNV Todn TG kapnUAng pe Tnv opidovTia ypauun ota 760
torr (kavovikfy aTdoo@aipikr) nieon), npokunTel To 0. {. Tou uypou, n.X. 100 °C yia To vepo
(Zx. 1).

Taon aTp®V Kal onueio ZE0EwC UYPWV UIVUATWV

H Taon aTtgov evog WiyHaToC UYpWV OUCIOV Ot Hid Bepuokpacia eival ion PE TO
aBpolopa TNC TACEWC ATHOV TwV €N PEPOUG CUCTATIKWV TOU WiyHaTog oOTn Beppokpacia
auTh. To 0.Z. noikiAAel, kaBw¢ €EapTaTal and Tnv TAoN ATH®Y TOU YiypaTog. Alakpivovtal duo
€idn PIyHdTwv:

a) Idavika piypata: O1 aAnAenidpaoceic YeTall Twv idiwv popiwv (A-A 1y B-B)
BswpouvTal Nepinou idIEG We ekeiveg HETAEU Twv dIAPOPETIKWV Hopiwv (A-B) péoa oTo piyua.

B) Mn 1davika piypaTa: Or aAMnAendpacel PHeTaEU Twv OIAPOPETIKOV HOPIwV
Tou piypaTog (n.x. A-B oTo ox. 2B) cival neyaAUTEPEG 1) HIKPOTEPEG ANO AUTEC METAEU TwV
1iwv popiwv (A-A 1 B-B).

Suvénela autng TNS aAAnAenidpacnc cival n JIAQOPETIKN ypAPIK NapacTacn Tng
OUVOMIKNG NigonG TETOIWV HIYUATWV O ouvapTnon Pe Tn oUoTaor TouG O YPAWUOMOopIaKd
kAaopata ( 2x. 2 a,B,Y).

Pa o Py;=PA+PB
Uty Tliu-r, e

o : o
K H P
: ,, Padt B
] 9% H
e A
s & =
§ J s
= 2
W =
o H ©
> B =
W :
v\i‘ﬁ\* Py ki
XA=1 Tpoppopoprakd Kihaope XA=0
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SXNWa 2: a. EEaptnon Tng ouvolikng mieong I0avikwv MIYMATwv and Tn oloTacr) Toug
(6=0T108).

B.y. EEGpTNnoN TNG OUVOMIKNG Nigong KN 1DaVIK®V HIYHATWVY ano Tn ouoTaacr Toug (B. BeTIKN kal
Y. apvnTIkr) anokAion anod To vopo Raoult)

Nopoi Tou DALTON kai RAOULT

H oupnepipopd TNG TACEWG ATH®V £vOoc 10avikoU Hiypatog dUo evwoewv (XnUika
opoiwv, dev avTidpouv Kal dev aAAnAenidpolv WETAEU ToucC Kal avapelyvlovtal oc Kale
avaloyia) neplypaPeTal NoooTIKG PE Toug vOpouc Tou DALTON kai Tou RAOULT:

H 1don aruwv evog 1davikou [iyuarog ovo uypwv (1, 2) eivai ion e To dpoigua Twv
LEDIKWV METEWV TWV OUO OUOTATIKWV auTou. OI LUEPIKEG MIECEIC aUTWV Eival avdAoyee LE Ta
LOpIaKa KAQopara Twv EVWOEWV.

lMa éva piyya dUo evwoswv o< pia opiopévn Bepuokpaaia 1oxUel:
NOpog Tou DALTON: Pyiyparoc=P1+P2 (1)

Eniong, vopog Tou RAOULT: P1=X1-P1° (2) kal P2=Xa= P; 3).

SuvBUaoTIKd, Puiyparoc=X1* P|” +X2= P (1')
Alaipwvtac TIc (2) kai (3) kai AapBavovrac unown OTI Xi+X2=1 EXOUME:
PP X

-4 = . (4), 6nou:
P, P 1-X

Puivuaroc. €ival n ouVoOAIKN nieon ndvw and To piyua,
P41, P2 ival n pePIKA Nieon Twv evwoewv 1 kal 2 navw anod To piyua,
P, P5 eival n Taon atpdv Twv KaBapmv evoewy 1 kai 2

apBuog popimv Evoong 1
apdp. popimv évoong 1+ apBu. popiov Evoong 2

X1=

(X1 yopiako kAGopa yia Tnv évwaon 1 kai, avaloya, X2 yia Tnv évwon 2).
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O1 pepIKEC METEIC P1 kal P2 aTov aépio Xwpo €ival avaloyeg Je Trn GUVOAIKN) niean P kai

Ta POPIAKA KAGOWATA TWV AVTIOTOIXWV EVOOEWV OTNV aEpIo ¢paon Y1 Kai Ya:
P1=P=Yi (5) kai P2=P=Y> (6)
AvTikaBioTwvTag Ta P1 kal P2 otnv e&icwon (4) €xoups:

o = EL 7)
1—Y2 Pé) l—Xl

H eSiowon (7) €&nyei 6T, 6Tav dU0 EVAOOEWV €ival YVwOTEG Of TAGEIG aTp@v P kal

P; oe kanola Bsppokpaaia, KABWC Kal Ta Poplakd KAGoWaTa autwv oTnv uypr ¢aon, TOTE
givalr duvatog o NpoodIopIoHOC TwV Hoplakwv KAaopatwv Y1 kal Yz (Yi+Y2=1) otnv aépio

paon.

AEIKTH2 ATIAGAAZHZ

AsikTnc d31aBAdoEWC evog kaBapou uypou

SuvnBweg, To onueio {Eoswg Oev €NAPKEI yia TNV TAuTomoinon MIA¢ Uypnc ouaidag,
KaBwG MOAMEG evwoelg €xouv To i0l0 onueio (E0ewc. QC nNpOoBeTo KPITHPIO yia TNV

TAUTONOINGN UYPWV OUCI®MV NPOoPEPETal 0 deikTng 8IaBAACEWG (N), NMouU anoTeAel, eniong, pia

XApaKTNPIOTIKN QUOIKN 0TABEPA TNG EVWONG.

'OTav JOVOXPWHATIKO PpWE NPOConETsl 0To oUvopo duo péowv A kal B, ToTe diaBAdTal

avaloya pe Tnv TaxuTnTa Tou pwTOC OTa PEGA auTd.

Méco A o Cy -
mwp - Cg

N = deiktng dbAdcEWS

Méco B . ,
B C = taydmta ot

O deikTnc diabAdoswc eEapTaTal ano:

a) TO JAKOC KUPATOC TOU XPNOIKOMNOIOUHEVOU PWTOG: O0TA NePIooOTEPA dIaBAATiPETPa
XPNOIKONOIEITal N PACUATIK YPAHMI TOU KITPIVOU WTOG EKMOMNIG Tou vaTpiou (D-ypauun =

598 nm), yI' auTo undapxel o deiktng D (No).
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B) Tn OBepuokpacia (n onoia ONUEIMVETAI WG EKBETNC, n%o): ME aufavopevn
Bepuokpacia eAaTTWVeTal N TIPN Tou OeikTn dlaBAacswg (nepinou 0.0004 - 0.0005 povadeg
yia £va Babuod KeAoiou)

y) Tnv Unap&n npoopiEewv.

MNpoadiopiouoc Tou onueiou {Eoswc Kal Tou deikTn 51a8Aaonc piac ayvwaTnc ouaidac

To onueio {€oswC evoc uypoU €ival Wia XapakTnpIoTIKN (PUOIKR OTaBepd, OUVEMNWG
unopei va xpnoigonoin®ei yia Tnv TauTonoinon piac ayvwaoTng ouaiac. To pyacTrpio 8a oag
0oBei pia uypr oucia anod Tov nNapakdTw nivaka 1, yia npoodiopiohd Tou onueiou JE0EWC
auTng (oTn ouokeur] Tou oY. 2). 'Onwg qaivetal anod Tov nivaka 1, og NOAEC NEPINTWOEIC
AOyw TV napopolwv onueiwv (Eoswc, ival apkeTd SUOKOAN n TauTonoinon Yiac Evwong Je
TN pEBodo auTr. Movo To onueio {éoswg (0.0.) dev apkei mAvTa yia TNV TAUTOMNOINGN TNG

ayvwoTng uypng ouaiac.

QC eninAEéov KPITAPIO, €KTOC and To onueio (£0twc, Xpnoldonolsital o JEeikTNG
dlaBAdoswc (n). Eav Ta dUo auta kpitipia (0.¢. kai n) dev apkECOUV yia TV TAuTonoinon Tne
ouciac, TOTe npensl va vyivel oUykpion Twv @aouatwv IR 4 NMR autev, i kanoia

XapaKTNPIoTIKA avTidpaon 1 1910TNTa TG £Vwong.

Ao@alw¢ €ival NoAU XapakTnpIoTIKN Kal N 0OWr NOA®@V Opyavikwv UYPWV EVRCEWY,
ME TNV onoia £EOIKEIWVETAl £vag XNUIKOC oTnV NPagn, apkei va sival NoAU NPOCEKTIKOG OTIC

NEPINTWOEIC TOEIKWV ATHWV.

MNelpauaTikO PEPOC

Metpnon onueiou Eoswc kai deiktn didbAaonc

>ac oivovTal nepinou 10 mL piag dyvwoTng uypng ouciag and Tov nivaka 1, yia va
NPoadIOPICETE TO ONHEI0 (E0EWCE TNG UE TNV CUOKEUN Tou oXnuatog 3 (akpiBeia £ 2°C). e pia
MIKP O@aipiky @IGAn, nou nepiExel Ta ~10 mL Tng ayvwoTtng ouciag kal Tepayidia
nopoeAavng (| payvnTikn avadeuon), npooapudlovtal éva eniBepa anooTa&ng, BepUOPETPO
Kal KGBeToC WuKTAPAG. H pIaAn TonoBeTeiTal YEXPI TOU onyeiou TnNG enipavelac Tou uypol o€
€va BepudlouTpo nou BeppaiveTal npooekTika. ‘OTav n oucia apyioel va Bpalel nepinou 5
AenTd, and Tov WUKTAPA MEPTOUV UYPOMOINUEVEC OTAyoveG kai n Oepuokpacia oTo
BepUOUETPO €XEl aTABEpONOINBEi, ONUEIVETE TNV EVOEIEN TOU BEpUOPETPOU.
KaTtaypayTe oTo TeETPAdio epyacTnpiou To Neipaud oag Kal TIC OXETIKEG NAPATNPNOEIC:

1. FpAyTe TOUG CUVTAKTIKOUG TUMOUG OAWV TWV EVOOEWY NMoU avapEépovTal aTov nivaka 1.
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2. ZnUeinoTe Ta onueia (E0sws Twv ouaiwv (Kal TIC avTIoTOIXEC Bepuokpaaiec BepUOAOUTPOU)
nou nNpoacdlopioaTe.

3. FpayTe Toug deikTeC DIABAACEWE TWV OUCINV NOU NPOcdIopioaTe.

Mivakac 1: Evwaeig yia Tov NpoadIiopiouo onyeiou (E0EwC

‘Evwon 2nueio (éoewg (°C) n%o

Nepo 100 1.3333
Alo&avio 102 1.4220
n-g€avio 67-69 1.3760
O&IkO¢ alBuleaTEpag 76-77 1.3723
AIBavoAn 78-79 1.3595
Bev{uloBpwHidio 198-199 1.5750
BevloAio 79-80 1.5750
KUKAOEEQvVIO 80-81 1.4266
ToAouoAio 110-111 1.4969
2-pgbuho-1-nponavoAn 107-108 1.3960
NiTpoaifavio 114-115 1.3920
1-BouTavoAn 116-118 1.3990
AIKUKAOEEUAQpivN 257-258 1.4842
KukAonevravovn 130-131 1.4370
N,N-dipebulopopuapidio 152-154 1.4300

1. opoipuc) euoin

2. ovoio pe Tepoyidlo TopoeAdvNg

3. emifepa

4. yoktnpog
5. Bepuodpetpo
6

. Bepuodrovtpo

2XNuUa 3: SUOKEUN yia NpoodIopiopd onpeiou (E0we eydAng noooTnTag uypou
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ANO2TA=H

>Tnv anooTta&n pia uypr ouoia BepuaiveTal os Pia kaTAANAN CUOKEUN WG TO onueio
{£0£mC TNG Kal KaToniv o oXNUaTI{OPEVOC ATHOG UYPOMOIEITAl GE KATAAANAO WUKTAPA.

H anooTa&n eival n nio anAr péBodoc TauTonoinong kal kadapiopoU UypwV OUCIQV.
Eqapuoleral yia anopdvwaon, diaxwpiopo Kal kabapiopo uypwv ano diagopa piyuara: ‘ETol,
META ano pia XnuIKn avTidpaon n ano pia ekxUAIon, o dIaAUTNC anodakpUveTal, ouvhnoiwe, HE
anooTtaén. Av To npoidv ) Ta npoidvta Tng avTidpaong e€ivalr uypd, TOTE Wnopouv va
anopovwBoUv and To piyda Tng avTidpaong Pe anootagn, va diaxwplioTolv €nionc Me
anooTta€n. Mia uypr oucia ) €vag diaAuTnG, META ano KaTtaAAnAn enegepyaaia, kabapilovTal
he andoTagn.

EpgavilovTal 81AQopeG TEXVIKEG ANOOTAENG, ONWC;:

a) AndoTagn unod aTPoo@aipIkn nieon: anir, e udpaTPoUC Kal KAGOUATIKN,

B) AnooTagn uno eAaTTWHEVN Nigan, anAr Kal KAQOATIK).

To noia Texvikr) Ba epapuoodei kKGBe popd, €apTaTal anod To €ido¢ Tou NeIPAPaAToc,
TIC OUVONKEG auToU, aAAG KUpIiwe ano TIG IDIOTNTEC Kal T oTaBepOTNTA TWV NPOC andoTagn
OUCIWV Kal TwV GAAWV OUCIWV-MPOCHIEEWY NMOU GUVUMNAPXOUV.

H anhn andoTaén spapudleTal 6Tav undapxel £va Yovo uypo OXETIKA XapnAoU o.l.
npoc anopovwaon r oTav diveral hiyua uypwv (2 1 NEPICOOTEPWV) NPOG dIAXWPIOUO PE HEYAAn
dlapopd oTa 0.Z. TouhdyiaTov 80 °C.

H anooraén unod eAaTTwpévn nieon epapdoleTal Ot MNEPINTWOEIC OMOU N

anarrouyevn Bepuokpaaia yia anAn andoTagn 6a nTav apkeTd uwnAn, WOTE ) va PN KNopEi
va emTeuxBeil €UkoAd, TOUAAXIOTOV XwpiC aA\oiwon Ot MEPINTWOEIC EVWOEWV I1DIAITEPA
£uaiocdnTWV, Nou ahhoiwvovTai f} dlacnwvTal i o&eIdwvovTal oTo 0.(. aUT®V.

Me Tnv anooTaén Pe udpartoug, nou epappoleTal og ouaieg uwnAou 0.7, adlaAuTEG

oe HO kal pn avTidpwosg W' auTod , EMITUYXAveETal ouvanooTaén pe H20 kal peimon Tou 0.0

auTwv oe Beppokpaocia xapnAdTepn Twv 100 °C (Tou 0.¢. Tou H20), and To onoio diaxwpileTal
eUKOAG HE €KXUAION. XpnoIJOMOIEiTal yid TNV anopovwon Kal kabapiopo uaiodbntwv oe
UWNAEC BepPoKpaciec ouaiwy, OTav ol GAAEC TEXVIKEG dev YnopoUuv va spappoabolv, Kupiwg
yla TNV anopdvwaon QUOIK®V NpoiovTwy and HiydaTd Toug K.d.

H kAaouaTikr anooTa&n epapuodeTal yia Tov diaxwpIoHo HiyHaTog Uypwy WE HIKPN

dlapopd aTo 0.0, auTWV, akoun Kal Aiywv Babuwy.

AnAn anéoTaén

2UM@WVa Ke Toug vopoug Tou DALTON kai Tou RAOULT, n Tdon atu®v navw ano
£va Piyha Uuypwv ouciov €ival ion Ye TO GOPOIoCUa TWV HEPIKOV TACEWV TWV CUCTATIKOV

auTtou.
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Puyu.=P1 +P2 = X=P + Xp=P5, 6nou Pi, P> o1 pepikéq TACEIG TRV Twv

evooswv 1 kai 2, P, P; o Taoeg atpov Twv kaBapdv evaoewv 1 kar 2 oTnv idia

Beppokpaaia, kal X, X2 Ta YPAUHUOUOPIAKA KAACUATA AUTQV.

>Tnv nio anAn nepinTwan, pia diaAUhEVn pn NTATIKA &évwaon-npoouiEn 2 (P2~0) oo
uypo 1, au&avel 1o 0.. Tou uypoU (loxUel o vopoc Tou Raoult.). H évwon 1 anootaleTal wg

KaBapo andoTayua, Ve N 2 NApapevel wG UNOAEINKUA aTn opalpikr @Iaan.

‘Otav ol evwoelc 1 kai 2 givar dUo uypd, Twv onoiwv Ta onueia (Egewe SiaPpEpouV
nepinou 100 °C (TouAaxioTtov 80 ©C), TOTe €ival duvaTog o dlaxwPIoHOC Twv dUO OUCIWV HE
anAn anoorta€n. Anoortaletal apxikd n €vwon 1 kali, oTn Ouvéxela, aveBalovrac Tn
Bepuokpacia, n évwaon 2. ‘OTav, OPwc, N diaPopd Twv onueinv (E0swe Twv dUO EVWOEWVY Eival
HIKpOTEPN anod 80°C, ToTe dev €ival duvaTog o dlaxwpIoHOC Twv dUO EVWOEWV UE TN HEB0DO

TNG anAng anooTa&ng.

Av Ta onpeia (E0swC TwV yia dIaxwPIoUO ouaI®Y, ONWG N.X. OTO Wiyha n-nevravio /
N-eNTavio, €ival OXETIKA KOVTA TO €va OTO AA\O, TOTE 0 dlaXwPICHOC TOUG WE anAr anooTagn

gival adlvaTog, 6nwc Ppaivetal kal 1o diaypappa (E0EwE Tou oxnMAaTog 1:

'EoTw OTI apyidel n anooTa&n evog piygatog n-nevraviou (0.0, 36 °C)/n-entaviou
(0.¢. 98 °C) oloTaonc a (navw oTnv TeTPNUEVN). To NpwWTo andoTayua, o Bepyokpaacia ~70
°C, nepiExel kal Ta OUO OUCTATIKA TOU WiypaToc Ye ouaTaon d', gival dnAadr) PnAoUTIOPEVO
OTO MTNTIKOTEPO CGUCTATIKO, TO MeEVTAvio. To UypO MOU dmopevel oTn @IAAn, cuoTaong b,
EUNAOUTIOMEVO OE €MTAVIO, AOYW AMOPAKPUVONG MEPIOCOTEPOU MevTaviou, anooTalel oe

Beppokpaaia ~83 °C kal divel anooTayua b'.

H andota&n autr, Aoindv, eivar pia duvapikn nopeia. O aTpdg apxika eivai

EUNAOUTIOUEVOC OTO MIO NTNTIKO CUCTATIKO KAl anopdakpUVETAl WG UypO anod TOV WYUKTNPA, EVR
VEOC aTHOG EavaoynuaTileTal anod 1o Bpalov os uwnAoTePN Bepokpacia uypo piyya. Kata tn
Oldpkeld TNG anooTaéng To uypd diyua yiveralr diadoxikd QTWYXOTEPO OTO MO MTNTIKO
OUCTATIKO Kal MAOUCIOTEPO GTO AIYOTEPO NTNTIKO, EVM N BEpUOKPATia Tou CUVEXKC AuEaveTal

yia va diatnpnBei o Bpaoud. AlaXwpIoUOC TOU HiyHaToG auTtou dev gival EPIKTOC.
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Aldypappa anooTagng JiypaTog uypwv. n-nevraviou kai n-entaviou, 0.Z. 36 kai 98 °C.

KAaouarikr) anoota&n

H apxn TNG anooTakTIKNC KAQGUATIKNAC OTAANG oTnpileTal oTo w¢ avw diaypaupa. O
aTpog Tou BpalovTog YiypaTog aveBaivel JEOW MIAG KATakopupng GTAANG, N onoia nepIEXE
€I10IKO UANIVO YEHIOMA HEYAANG eNIPAVEIAG, NOU eNITPENEl OPWG TN diodo auTou. Epxouevog o
€NAPR ME TO YEUIOPA O aTWOC WUXETAl KAl uypornolsital (GUUNUKVOVETAI) Kal apxilel va
kaTépxetal. O KATEPXOMEVOC UYPOMOINWEVOC auTOC aTHOC EavasEaTpileTal, Kabwe VEOC
BepudTEPOC ATMOG avépxeTal anoé To PBpalov uypd, o onoiog dpa w¢ Ppacthpac. O
avepyXOUEVOC aTHOG Kal 0 KATEPXOMEVOC UYPOMOINWEVOC aTHOC €pXOVTAl OE OTEVN €naAPr), oTn
Oc JlaXWpIOTIKN €Mpaveia Twv U0 QACEwv YiveTal avTaliayr 8gppoTnTag kai UAnG. Kabe
EavasEaTuion uyponoinueEvou aTpoU eival iooduvapn He pia anAr andoTaén kar odnyesi oc
anooTaypa nAoucioTepo aTo MAEOV MTNTIKO OUCTATIKO. XTNV KOpU®N TNG OTHANG cupBaivel
NANPNC EMNAOUTIONOC GTO NTNTIKOTEPO KABapd CUOTATIKO. Me pia KaAfy KAQOWATIKN OTAAN Kal
OWOTO XEIPIOPO HNopoUv va diaxwplioToUv EMITUXWG UYPd WE HIkpr diagopd oAiywv Babumv

aTo 0.C.

AnooTa&én uno kevo 1 und EAATTWUEVN Nison

AnAéC  anooTafeElC evwoEwv UMO  KAVOVIKR aTpoogaipikhy nieon (760 Torr)
ekTeAoUVTAl ouvABWC OTav Ta onueia (E0cw¢ Twv eival PeETAEU 35-150°C. Mavw anodé Tn
Bepuokpacia auTtr) NoAEC evawaoelc ahhoiwvovTal 1 anoouvTiBevral. MNa evwoeic e uwnAo

onueio {Eogwc, ouvnBwe disEayovTal anooTAEEIC UNO EAATTWUEVN M.

H €€dptnon Twv onueiwv (E0SWC OpYyavikwv eVWOEWYV and Tnv €EWTEPIKN nigan,

palnuatika neplypageral e Tnv e€iowon Tou CLAUSIUS-CLAPEYRON (e€iowon 1),
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dlnp AH . . . . . .
—— = —— (1), onou: p €ival n Taon athwv otn Bgpuokpacia T, AH n popiakn
dT RT?

evBahnia efagpwoewg, T n anoAutn Beppokpacia (oe Babuoug K) kal R n oTtabepd aspinv
(1.986 cal.mol1=°K1).

META TNV OAOKANPWON EXOUUE:

AH
Inp=-— + C nlo C' (2
p RT n logp (2)

=—+
2.303RT
. . 1 : . . .
H ypagikn ouvaprtnon logp pe ? ™G €fiowoewg (2) napioravel pia gubeia. Tnv

€uUBgia auTr YNOpPoUNE va Tn oXedIAOOUUE, OTaV YVWPICoUUE Ta onueia (E0EWC HIAGC EVWOEWG

TOUAAXIOTOV OF TPEIG DIAPOPETIKEC MIECEIC (EXNKa 2).

KaTa npoogyyion 10XVl 0 €ENC EMNEIPIKOG Kavovag:

EAGTTWON TG €EWTEPIKNG Nieong oTo MICO MEIWVEl TO onueio (0w nepinou kata
15°C. 'ETol n.x. pia évwon pe onyeio {€oswc 180°C og kavovikn nieon piag atpoogaipac (1
atm = 760 torr), o nicon 190 Torr €xel onueio {eoswe 150 °C.

H peiwon Tng nieonc oTIC OUOKEUEG andoTagng vivetalr pe avTAieg kevol. Me Tnv

udpavTAia emiTuyxaveral kevo 10-15 torr, ye Tnv avrAia shaiou péxpr 1073 torr.

To vepo av anootaxBei uno eAaTTwWEVN nigon, nx. ora 200 torr, oUUPWvVA UE TO

dldypappa Tou oxnuaTog 2, €xel 0.Z. ~66 °C.
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Sxnua 2. Sxeon Tou onueiou lgoswg (t/°C) pe TNV €EwTepikn mieon (p/Torr), onou (1):
diaiBuhaiBEpac, (2): aketovn, (3): BevloAio, (4): Udwp, (5): xhwpoBevlohio, (6): BpwuoBeviohio, (7):
avihivn, (8): vitpoBeviohio, (9): kivoAivn, (10): dwdekuhoaAkodAn, (11): TpiaiBuAevoyAukohn, (12):
PBaNIkoG diBouTuleaTEPAC, (13): eIKooITETPAVIO, (14): €IKOTIOKTAVIO

Anoora&n pe udpartuoulc

H Taon atpwv evog 1davikoU pHiydaTog U0 Uypwv oucIwV EKPPAETal |E TO VOO TOU
Raoult kar n Tiun TG PBpiokeTal PETAEU TwV TACEWV ATH®OV TWV KABAPWV EVWOEWV, TO OE
onueio (E0ewc Tou piypartog, avTioToixd, BpiokeTal METAEU Twv onueinv (Eocwc Twv OUo

Kabapwv ouaIwv.

TNV NePINTWON OMWG N IDAVIKWOV UIYUATWY, O OUVAEIG HETAEU Twv Hopiwv TNG

évwong 1 dilagepouv anod TIG dUVApEIG PETAEU TwV Hopiwv TNG évwong 2 Tou piypatog (1+2).
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Tote autny akpIBw¢ n avagiEn ouvodeleTal and HETABOAN Tou OYKOU Kal €kAuon N
anoppopnon BeppdtnTag, AVA0, AH#Q, kai dev 1oxUsl o vouoc Tou Raoult.

OeTikr) anokAion (au&non Tou Oykou Kal anoppognan Bepuotntag, AV>0, AH>0):
Ta popia TG évwong 1 kal Tng 2 anwBouvTal JETAEY TOUG, HE anoTEAEOHA OAIKN 1) HEPIKT KN
avapi§ipotnTa, nx. ROH kai RH, eniong H20 kai R20 (C2HsOC2Hs).

ApvnTikn andkhion (peiwon Tou Oykou Kal €kAuon BeppoTnTag, AV<0, AH<0): Ta
MOpIa TNG Evwonc 1 kal TNG 2 €AkovTal IoXupa PETAEU Toug pe nAnpen avapi§ipdtnTa ny. CHCls
kal CH3COCHs, €niong, H20 kai H2S0a.

(]
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< Pa One Ppa=PAtPg
S~ 9 gy
~ N ary gy,
~
\\
~
«afpron \\\\ «uypo» %ary E P ];
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Xp= [poppopoprexd Kidopa Xp=1 Xp=1 Cpappopoplokd KiGopa Xp=0

Zxnua 3. Aiaypappa P/oloTaong piyy. (T=oTab.) Zxnua 4 . Taon atgwv-cloTacn 1davikou
uypwv (T=0T10b.)
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Xa=1 T'poppopoproxé kidopa Xp=0
XB=0 XB=1 XA=1 Cpappopoprokéd khdopa XA=0
2XNUa 5. ApvnNTIKEC anoKAICEIC anod To VOO Tou Raoult. Zxrua 6. OTIKEG ANOKAIOEIC anod To VOUO
Tou Raoult.

>Tnv 1" nepinTwon, unapxouv NoAAG Zeuyn uyp®v nou n dIGAUTOTNTA TOU £VOC OTO
aMho sival TG00 IKPN, WOTE NPAKTIKG va BewpouvTtal un avapi€iya (akpaia BeTIKR anokAion
ano To vopo Tou Raoult). Ta ouoTaTikG €vog TEToloU WiypaToc {Eouv Kal ouvanooTalouv oe

Bepuokpacia xaunAoTepn and 1o 0.4 Kal Twv 2 kabapwv evwoewv. IoxUel:
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Pr= P, P, = P5 kai P = Py + P>= PP+ P9 onou Py, P2 ival n nigon kaBe

uypou. Ma Touc aTpoug Tou PiyuaToc I0XUEl 0 VOuoc Tou Dalton, dnAadr n ouvoAiKn nieon Pox
NAavw ano TO ETEPOYEVEC Wiyda €ival ion Ye To GBpoIoua Twv €ni JEPOUC MIECEWV ATHOV TWV
KaBapwv evwoewv, gival dnAadn peyaAlTepn and Tnv TAon aTpou KAbe evwoewe XwpioTda. To
onueio (€oswC Tou €TepoyevolUC MiydaTog eival XaunAoTepo and 1o onueio {E0EWG TNG
nTNTIKOTEPNG ouoiag. H oAIkn nieon eival aveEapTnTn and TIG OXETIKEG NOJOTNTEC TwWV dUO
EVWOEWV TOU MiypaTog, ouvenws To o.l. kal n oUoTaon Tou anooTdyuaTog Napauevouv

oTabepd, ouvenw¢ To pivua Bpdlel otnv idla Bepuokpacia wonou va eEavtAnBei To éva

OUOTATIKO.

H onoudaidTepn epappoyn anooTa&ews dUo pAacswy €ival n anooraén pe udpartyouc.

'OTav To £va oUOTATIKO eVOC TETOIOU HiyHaToG €ival To VEPO Kal To dAAO ouoTaTiko éxel 0.0,

uwnAOTEPO ToUu 0.(. ToU vepou, TOTE To piyua autod Ba anootafel kaTw Twv 100 °C. Mia

TETOla anooTa&n ovopddeTal anooTagén pe udpaTpouc (anooTagn Ped’ udpaTu®v). Av NANl To

MO ouaTaTIKO €xel 0.0, XaPNAOTEPO TOU VEPOU, TOTE TO Wivia auTo Ba anooTd&el kaTw ano

10 0.{. TOU GANOU COUGTATIKOU.

Mia oucia adidAutn oTo vepd anooTtaleral oc piyua TNG ME auTo N Pe diapiBaon
udpaTPoU oTo Wiypa. Me Tov TpdNo auto eival duvatr n andoTa&n ouciwv uwnAhoU onueiou
{éoswe, NoAU mio navw ano 100 °C, katw and To onueio {Eoewc Tou vepol. [lapdderyua:
Miyua 1-oktavohng, o.l. 195 °C, kai vepou, a.l. 100 °C, Bpalel otoug 99.4 °C. 3mn
Bepuokpacia aut N P1 Tng 1-okTavoing eivar 744 torr kai n P2 Tou vepou eival 16 torr,

OUVOAIKG Py).=744+16=760 torr.
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NelpauaTikO YEPOC

AnooTta&n wc¢ péBodoc kaBapioyoU-AnAn andoTa&n

xnua 7 . Juokeun anAng anooTta&ng (1: Bepudloutpo, 2: @IGAn andoTagng, 3: enibepa
anooTaéng, 4: BepuopeTpo, 5: wukmpag, 6: €i0odog kpUou vepou, 7: €Eodog kpUou vepol, 8:
unodoxéag (pIakn oUANOYNG anooTAyHaToc), 9: oUVOECHOC epapUoynG kevou, 10: enibepa unodoyeaq,
11, 12: diakonTeg pUBKIONG B€ppavong kar avadeuong, 13: avadeuTrpac-BepuavTikd pEco, 14: Bepuod
AouTpo, 15: payvnTng (i NETpeG nopoeAavng) kai 16: wuyxpd AouTpo.
>ag diveral éva AyvwoTo UypO MOU MEPIEXEl WN NTNTIKEG NPOCMIEEIS (akaBapaieg),
ouvnBwg axpwiec. ANooTAETe TV NTNTIKN OUCIA OE KAVOVIKN MiEon Of Wia anAr GUOKEUN
anooTAEEWC Kal ONUEIOOTE TUXOV NapaTnpnoElG oac. TauTonoinoTe TNV kabapr] uypr ouaia

ME Tn BonBeia Tou onueiou (Eoewc kal Tou deikTn diaBAdoewc (nivakag 1).

Nivakac 1: Evooeic yia kabapiopo pe Tn JEBodo TNG andoTagng

"'Evwon Znueio (Eoswg 760 Torr n2D0

0&eIkd O&U 116° - 118° 1.3718
KukAogEuAapivn 133° - 135° 1.4585
opBoPopuIKOC TpialBuleaTépag  144° - 146° 1.3910
dipueBuAopopuapidio 152° - 154° 1.4300
KUKAOEEaVOVN 154° - 156° 1.4507
(POUPPOUPAAN 161° - 163° 1.5261
Bevlaldelidn 178° - 180° 1.5460
avihivn 183° - 185° 1.5863
OIuEBUNOCOUAPOEEIDIO 188° - 190° 1.4790
N,N-SipeBuAaviAivn 193° - 195° 1.5580
MnAovikog SiaIBuleaTEPQG 198° - 200° 1.4140
daivuloaiBavovn (akeTopaivovn)201° - 203° 1.5325
BevZUAIKR) aAKOOAN 204° - 206° 1.5400
4-ugB0EUREVIANDELDN 247° - 249° 1.5730

[Tejpaua anAri¢c andoraéng. < pia ogaipikn QIain 250 mL, Tnv onoia nponyoupévwg {uyiodTe,

oac divovral nepinou 50 mL uyprc ouciac npo¢ anootagn (ouokeur) Tou oxnuartog 7). H
oQaipikr QIAAn yepifeTal Ye Tnv uypr) oucia To NoAU péXpl Ta 3/4 QuThg, EV® OTNV UMO KEVO

andoTagn pEXP! Ta 2/3 Tou Oykou TnG. Mpiv_apxioel n anooTa&n, pixveTe oTn QIAAN MIKPEG
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«NETPEG NOPOEAAVNG®, YIA VA ANOQUYETE ANOTOUEC EKTIVAEEIC KAl TUXOV ONACIHO TNG PIAANG 1

avapAeEn. e nepintwon dlakonng TG anooTa&éng, autec "adpavonolouvTal," onodTe, yia va
ouvexXIOTEl n anooTa&n npénel va npooTedolv vEa KOUMUATIA MOpoeAavnG, agolU TO Uypo
enavéNBel otn Bepuokpacia dwyaTiou. KaAUTepa kal aoPaléaTepa ival va Xpnoiyonoinoei,

avTi NopoeAAvNG, HayvnNTAkl kal JayvnTikn avadeuan.

la Tnv anooTagn anarrouvTal niongc:

1. eniBepa anooTa&ng,

2. WukTnApac,

3. oUvdeopoc GUANOYNG anooTayuaToc,

4. @1aAn cuA\oync anooTayuaTog,

5. BepuoUETPO Kal

6. BepuodlouTpo.

>To oUvdeopo GUANOYNC anmooTayuaTog, OTav npénel va ano@euxBei n uypaocia, Ba

NPENEl va TonoBeTAOETE owAnva XAwpioUuxou aoBedTiou, Eve OTNV NEPINTWON andoTagng unod

Kevo ouvdéeTal n avTAia kevou. H @IaAn anooTayuaTog, €av anootalovral NTNTIKEG OUOCIEC,
QuxeTal e nayovepo. MNa va unoloyioete Tnv anddoon npenel va JUyiosTe TN GIGAN NpIv Kai
META TNV andoTa&n. Qc BepuolouTpa pnopei va xpnaoigonoindolyv, avaloya Pe TNV enBuPnTh
Bepuokpacia, udpOAoUTpa, aATWOAOUTPA, I €AAIOAOUTPA Mou BepuaivovTal HE NAEKTPIKN

OUOKEUN.

[Ipoooxri: Mn XpNOIKONOIEITE NOTE TNV ANOCTAEN PAYICKEVA YUAAIVa OKEUN, UNAPXEl KivOuvog
£kpnénc. Na popdTe NAVTOTE NPOCTATEUTIKA YUaAld. ZuyioTe OAEG TIC PIGAeC andoTa&ng yia va
npoodiopiceTe TNV €ni TN % anodoon. InueiwoTte To 0.0, kal KGBs oac napartnpnon oTo
TETPAdIO TOU €pyacTnpiou kal NpoadiopioTe To deikTn S1laBAAcsws (n) ToU ANooTAYUATOC Yia

TNV TAuTOMOINON TNC ouaiag.

[Telpaya anooraéng pe vdpamnous

sxnua 8. Suokeun anooTa&ng We diaBiBacn unépBepUwV UdPATUWV

Aivetal akaBapto Bpwuopeviohio (ony. (Eoswg 156°C) yia kabapiopo pe Tn PEBodO
TNG anooTd&ng pe udpaTtpolc. ZnUEIwoTe To 0.0, TOU anooTAyuatog MeTd Tnv anooTa&n

EexwpileTe TIC OUO PAoEIC YEoa o SIaXWPIOTIKA X0avn, CUAAEYETE TNV opyavikn @dacn, apou
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TNV apaiwoeTe We €va ntnmikd d1IaAuTn (ny, aiBépa), &npaiveTe e EnpavTikd Mou naipvel
unodAoina ixvn vepou, dINBeiTe kal anodakpuveTe Pe andoTagn (oupnUkvwon) Tov aiBEpa oTov
NEPIOTPOPIKO CUUMNUKVWTN). ZNHEI®OTE To 0.0, TNV €ni Toic % anodoon os BpwuoBeviONo 1

yla To uypd nou aag dOBNKe WETA Tov Kabapiopd kal O,Ti Ao napatnpnoare. SXoAaaoTe.

H ouokeun Tng andoTaénc pe udpatyoUc €ival n idla oxedov We autrnv TNG anAng
anooTtaénc. H povn diapopd napoucialeral 6tav ouvdeBsi 101K PIAAN NApaywync udpaTuwy,
ol oroiol dloxeTelovTal OTN OQAIPIK (IAGAN TOU MNPOG anooTa&n uypou. H anooTta&n €xel

TeAEIWOEl OTAv NAEOV TO ANOOTAYHA ANOTEAEITAl HOvo ano vepd (dev Eexwpilouv dUO PATEIC).

[Teipaua anooraéne uno eEAarTwuevn nicon

lNa_tnv_andora&n unod ehatTwpévn nieon r anooraén kevou oag diveral, o pia

opaipikn @IaAn Twv 50 mL, nepinou 15-20 mL yvwoToU 1 ayvwoTou uypoU (oxnua 9).

XpeialovTar:
1 YdpavTAia
2 Mayida, yia ano@uyr avacTpoPrG ponc VEPOU NPOC TN CUOKEUN)
3 MavoueTpo
4. MoAAanAGG unodoxeag yia aAAayr| PIGANC anooTAagewg
5 TpIX0€IdNC CWARVAC, I} HayvnTNG, Yia ohaAr anooTagn
6 EidikG xovdpa AAoTIXa yia anooTa&n kevou.

Eav €neira and pepika Aentd, Oe OnuioupynBei TO KEVO MOU MEPIYEVETE aNO TNV
udpavTAia (15-20 Torr), NpEnel va yivel EAeyXoG OAWV TwV CNUEIWY OUVOECEWG OTN OUCKEUN
WOTE QUTA va €ival agepooTeywe KAEIopéva. H kaBapn €évwaon npénel va anootaxBei og nepIoxn
onueiou {Eoewc eUPOUG nepinou 2-3 °C. InUEIWOTE TNV NEPIOXN TNG Bepuokpaaciac andoTagng
Kal Tnv €vOEiEn Tou HavopEéTpou (eoogov undapyel). ‘Otav TeAsiwosl n andoTagn, npwTta
apaipéaTe To BEpUOAOUTPO, APNOTE TN CUOKEUN VA KPUWOEI KAl HETA ANOOUVOLOTE TO KEVO.
TauTonoInoTe TNV ouadia aag kai Ye Tn BonBeia Tou deiktn d1AGBAACNG. SNUEINATE OAEG 0AC TIG
naparTnproeic.

water irap

receiving flask

2xNMa 9: Suokeun andoTagng kevou (Je udpavThia)
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[Ieipaua kAaouarikric anooraénc

Eav Ta onpeia (E0w¢ TWV OUCTATIKWV TOU UypoU WiyuaTog diapEpouv AMyOTEPO ano

80°C, TOTE 0 dIAXWPIOUOG gival duvaToG POVO HE KAAOWATIKN anooTagn. ZTnv kKAQOUATIKN

anooTaén sival avaykaia pia otabepd avepyopevn Bepuokpaacia Bepudloutpou. M' auTtd TO
Aoyo anaiTeital andAutn npoooxry kata Tn Oépuavon, woTe va anooTdaleTal Je TaxuTnTd
nepinou 1 otayova avd deutepdAenTo. H OUOKeUN TnG KAAOWATIKAG anooTa&ng eival n idia
OXEDOV HE TN OUCKEUN TNG dnAng, We Tn dlagopd OTI PECOAABEI N KATAKOPUPN KAAOMATIKN
OTAAN.

>ac diveral £va piypa 20 mL ofikou alBuleoTépa/ ToAouoAiou (1/1), To onoio npénel

va OlaXWpPIOETE WE aANOCTAKTIKN OTAAN. ZNUEIWOTE Ta 0.0. Kal OAEC TIG NaApATnPErosIg odc.

ZuyioTe To kGBs anooTayya kal JETpAoTeE To deikTn dIABAAcNC Tou.

>xnua 10. Suokeur KAQOPATIKAG andaTagng
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AZEOTPOMIKA MITMATA

AleoTponikd gival Ta piyuata nou dev pnopoUv Je anoaoTa&n anin r KAAoUATIKnA va
dlaxwploToUV 0Ta OUCTATIKA Toug (a-(Ew-TpEnw), aAAG anooTalouv avaloiwTa o€ pia
OUYKEKPIYEVN Beppokpaaia. AnoteAolv piypaTa oTabepng ouoTaong kal otabepou o.C., nou
gu@avifouv diapopeTika diaypaupaTa GpAacews kai dev akoAouBouUv To vouo Tou Raoult. O
OUCTAOEIC AUTWV TWV HIYHATWV JETABAAOVTAI HOVO HE TN HETABOAN TNG EEWTEPIKAC NiETNG,
npayua nou anodelkvUel OTI dev €ival KABOPIOUEVEG EVWOEIG.

a) Miyuara e onuavTiKeG BeTIkEC anokAioeic ano 1o vopo Tou Raoult (T.a.=uey.,
0.(.=€/Ady.). H xaunUAn o.0./oUoTaonc nepvasl ano £va eAaxIoTo Kal N KaunuAn Taong aTumv
(T.0.) /ouoTaonc ano &va PeyioTo.

'OTav £va piyda ouciwv A kal B opiopévng ocuoTtaong xel .. XaunAoTepo ano To a.l.
Kal TwV 2 CUCTATIKQWV Tou, TOTE To didypapua 0.l.-ouoTaonc autoU £Xel €va eAAXIOTO: Ol
KaunUAEC uypoU Kal aTPoU ouvavtvTal anueio M (ehaxioto a..), 6nou uypo Kal aTpog EXOUV
Tnv idla ouoTaon (akpIBwC avtioTpo®o Tou diaypdupaToc T.a.-oU0Tacng Nou €IKovileTal oTo
napakaTw oxnua). Enopévwg 1o uypo Wiypa nou napiotaveral e To M Ba Bpalel oe aTabepn)
Bepuokpacia kal 8a anooTalel NARPWS XwpIc akhayn Tng ouoTaocng Tou, ouvnbwe os P=1
Atm, ¢ kaBapr €vwon. Av To piypa €xel dlapopeTIk oUoTaon, TOTE, YE TNV KAACUATIKN

anooTagn, anooTtalel npwTa To aleoTponikd ehaxioTou G kabapr) £vwaon Kal PETA TO

ouoTdTIKO OE nepiooeia (6noio ano Ta 2).

B) Miyuara e onuavtikes apvnTikes anokAIoeIc ano 1o vouo tou Raoult (T.a.= Ady.
0.(.= pey.). H kaunUAn o.C./oloTaong nepvdel and €va MEyIOTO, €vw N KaunUAn T.q.
JoUoTaong nepvasl ano éva eAayioTo. To uypo Wiypa, nou napouaialel éva yeyioTo 0.0 M, Ba
Bpalel eniong os aTabepry Bepuokpacia kal Ba anooTtalel NAPWE Xwpic aAayr) Tng aloTaaong
Tou. Av TO Wiyda €xel dlapopETIKr) oUoTaan, TOTE, UE KAAOPATIKN andoTa&n, anooTalel npwra

TO OUOTATIKO OE nepiooela (6noio anod Ta 2) kal YETA To aleoTponikd YEYIOTOU, wg kabapn

Evwon.

Napadsiypata aleoTponikwv gAayioTou:

Miypa (0.2 °C) >uoTaon (%) >nueio {éoswc aleotp. (°C)
C2HsOH (78.5) 95.6 78.1

H20 (100) 4.4

CH30OH (65) 44 62.3

CH3COOC:Hs (77) 56

CsHe (80) 91.1 69.4

H20 (100) 8.9
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Inpeio féoeog

>

100% 100%

A LuoTuon B

Napadeiypata aleoTPONIK®V PEYIOTOU:

Miyua (0.2 °C) >UoTtaon (%) 2.0 aleotp. (°C)
CHCl5 (61) 22 64.5
CH3COOCHs3 (37) 78

H.0 (100) 79.8 108.6

HCI (-84) 20.2

Enpeio Lfosmg

-

100% 100%
A XioToon
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EZEAXNQ>H

H €€axvwon €ival paivOPevo Nou CUVOEETAl APECA PE TNV andoTagn Kal anoTeAe,
eniong, Hia pEBOdO KaBAPIOPOU OTEPEWV OPYAVIKWV EVWOEwvV. H oTeped évwon Pe TN
B<ppavon divel atpolcg, nepva dnAadn an’ euBesiag oTnv agpio @Acn, Xwpic TREN, evw, e
WUEN Twv aTP@V TNG, N oucia eENavEPXETaAl aTn OTEPEN PAcn Xwpic uyponoinon. 'Eva oTeped,
ONwG Kal &va uypo, £xel kanola TIPM TAoNG aTUWV O kKABs Beppokpacia, n onoia au&averal Pe
v av&non Tng Bepuokpaciac Kal NapioTaveTal Pe €va avTioTolxo didypappa. ‘Otav n Taon
aTHV €ival onuavTikn, TOTE n €EAXVwOn TNG ouciac dnoTeAEl HIO ANOTEAEOUATIKN Kal
ypriyopn HEB0dO KaBapIoPoU OTEPEMV.

To napakdtw Jldypaupa TACEWC aTUwv/Bepuokpaciac  (didypappa  PAcewv)
neplypagel Tnv avd dUo Igopponia Twv TRIWV PACEWY HIAG ouaiag, kai divel TIG GUVONKEG TNG

g&ayxvwonc. 1o TpINAO onueio (T) cuvundpyouv ol TPEIC PACEIC O I00pPONia, OTEPEO-UYPO-

agplo. OI TPEIC TEPVOUEVEG YPAWMEG aVTINPOOWMEUOUV TIC GUVONKEC I00pponiacg: oTepeou-
Uypou, UypouU-ariiou Kal OTEPEOU-ATLIOU.

YnoBéoTe OTI €xeTe pia kaBapr] £vwaon oc 3 JIAPOPETIKEC OUVONKEC nisonc kai
Beppokpaaciac nou avTioToixoUv ota onueia 1,2 kar 3 Tou OIaypaAPPaToc PACEWV. ZTIC

OuUVBNKeG nieong kal Beppokpaciac 1 n évwaon gival aTEPEOD, OTIC 2 UYPO Kal aTIC 3 agplo.

pIEssUE

solid /
/ ligui s
b e
|
T 3
I // wapour
]
terr peratue

Ta anoTé\eopa TG au&nong Tng Beppokpaciac und otabepr), NiBavov nNoAU XapnAn
€EWTEPIKNA Niean, Paiveral gTo NapakaTtw diaypappa. MpoPavwe, n eEwTePIKN Nieon NpEnel va
gival apkeTa XaunAn waoTe Pe T B€puavaon va pn oxnuarioTel kaboAou uypd, aAG an’ euBsiag

agpio (atpoi), dnAadn va yivel KaTw and To TPINAO onueio T.

pressure

solict

vapour

>

increase temperature ata temperature
constant pressure
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Ta kavovika o.T. kal 0.(. BpioKovTal aTNV TOMN TWV YPAUK®V OE NiEcn AaTHOOMAIpPIKN
(1 atm).

pressLre

solid
liouid

1 atmosphere b

vapour

normal M.Pt - nomal B Pt tempemfure

3TNV NEPINTWON TOU VEPOU, OTO avTioToIxo dIdypaupa pAacswv, n KAion TG Ypapung
oTEPEOU-UYPOU €ival SIApOpPETIKr, oPeiAeTal O aTnV 101AITEPOTNTA TOU VEPOU VA EXEI O NAYOC

MIKpOTEPN NUKVOTNTA Ano TO UYPO.

prossurc pressure
v 213 afm | [
=nlir / =olid //
ligquizt licuid s
/'/ o 4
//' | aln (0" 325 Pa) g
T 0006 atm B11 =a) o
'kl'a.p:ll..r / wapour
/ /
..—'-'—"'"_-‘
terrperatre PR ~. -
" MPLUE [ popgee BPUIDDG  FTHC
: temperaure

To avTioToixo didypappa pAacewy yia To dIoEeidIo Tou avBpaka £xel w¢ £Enc:

pressure
/ / ©

liquidl i
solic!
2.11 am

/ vapour
1 atm
-~
_/

-78°0 femperatre

Ma va pnopsi éva oTeped va eEaxvwBei o€ kavovikh nieon, va PeTaBei an’ suBesiac and 1n

OTEPEA OTNV AEPIO (paon, Ba npsnel N Tdon aTUWV auTou va ¢pBAcsl TV aTUoo@AIpIKn NiEon

npiv_and 1o onueio TAENG Tou, dnAadn va pn unepPaivel TRV TAOn aTu@v Tou T. Av Thv

unepPei, Ba €xel uypornoinBei. O NEPICOOTEPEC OTEPEEC OPYAVIKEG EVWOEIC TRKOVTAI MPIV N
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TAON aTHWV Touc (BAacel TNV aThoo@alpikn nieon. Evwosic pe peydhn T. a. @BAvouv pe
B<puavon KATw and To O.T. TOUC TNV Mieon 1 aTpoogalpac, ondTe Kal eEaxvavovTal. Av n
T.0. €VOG OTePeoU aTo T €ival XxapnAoTepn anod 760 torr, 6nwg n kapgopa (pe 1.a.=370 torr
kKal 8 = 179° gto T), kai BepuavBei Amia kKatw anod Toug 179 °C, Ba eEaTuiodei Xwpic va
uyponoin®si, evw av Bepuaveei ypriyopd, YNopei n T.d. autou va Eenepdacel Tnv T.d. oTo T Kal
va uyponoinBei. Me évrovn B£puavon, n T.d. TNG KAppopdag pnopsi va ¢oacel Ta 760 torr kal
To UypO Ba apyiosl va Bpalgel, v Yia EVOOEIC JE NOAU XapnAn T.a. ato T, onwg 1o Bevloiko
08U pe T.0.=6 torr kal =122 °C kal To vagBaAivio pe 7 torr kar 80 °C, avTioToixa, Ta
anoTeAéopaTa TNG EAxvwong uno aTPooPaIpIKr nieon Oev €ival IKAVOMNOINTIKA.

H eEaxvwon wc ueBodoc kabapiopoU und aTHooPalpIKn Nieon, NePIOPICeTal OTA OTEPEA KEivVa
TwvV onoiwv N T.a. nNAnolalel Ta 760 torr KATW anod To onueEio TAEEWC. SXeOOV Hovadiko

napadelypa anoteAei To eEaxAwpoaibavio, nou napouaialel To €Enc didypappua:

Yypo

Zrepebd

Aépwo

thon arpov (Torr)

—_—

—> 185/ 186 Ozppokpacia ("C)

EEaxvwon Tou eEaxhwpoaibaviou
Me Taneivwon Tng €EWTEPIKNG NiEoNG MOAAEG EVWOEIC, MOU Of KAVOVIKN Migan ThKovTal,
@BAvouv TNV KAPNUAn e&axvwaongc, dnAadr unopouv va eEaxvwBouv. ‘OTav n T.a. TOU OTEPEOU

PBaosl Tnv eEwTepikn nieon, TOTE autd Petafaivel an’ euBegiac oTnv agpio gaon. ETal, yia

BeATiwan TNG anddoong eEAXVWONG EVWOEWY JE XAUNAL T.d., QUTH NPAyNaTonolgiTal und Kevo
(ehaTTwpEVN nigon). To diaypaupa nisong/Bspuokpaociac yia To ¢pBalikd avudpiTn Oeixvel OTI
o€ nigon XapnAoTepn Twv 9 torr o PBaAikdC avudpiTng eEaxvaveTal (CUUNEPIPEPETAl 0AV TO
g€axhwpoaibavio).

-
N

(1 F—

Yypo

taon atpov (Torr)

e

°

Trepeo Aépro

> 131 Beppoxpacio ("C) 285

EEGxvwon Tou @Balikou avudpiTn
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H xpron Tg eEaxvwonc w¢ pebodou kabapiopol avapePBnKe kal O NEPINTWOEIC OTIG OMOIEG

Ol NPOCWIEEIC EEaxvmvovTal, EVK TO ENIBUKNTO NPOIOV €ival To UNOAEIMKA.

Mia anAr ouokeun e€ayvwaong nou divel KAAG anoTeAEOPATa und aTUooQalpikn Niean €XEl WG
€gne:
To akdBapto &npd UMKO KOVIOMOIEITAl Kal TOMOBETEITAl O£ KAWa noposAavnG navw O

Bepuaivopevo nAéyga. H kdwa kahuntetar e dindNTIKO XapTi dIATpnTo kali To GUVOAO
KaAUNTETal PE éva avaoTpopo Xwvi. OgppaiveTal nmia (nx. Ye @AOya AUxvou Bunsen),
NPOCEXOVTAC va NApEXETAl opoloopPn Bépuavan. To UNKO eEaTpiCeTal Kal ol aTyoi nepvouv
anoé TIC TpUNeC Tou nBuoU oOTOo KpUO Xwvi, Ormou kar wuUxovTal and Tov agpa Kai
KpUGTAA®@VOVTal oTNV NAvw €NIPAvEId TOU XapTioU kal 0Ta TOIXWHATA Tou XwvioU. ‘'OTav 6Ao
TO UAIKO €EaxvwOei, diakonTeTal n BEpuavan Kal CUAEYETal To kaBapo eEaxvwBev npoiov. &
HIa G anAoUoTepn TEXVIKI €EAXVOOEWC, YIA EVOOEIC PE XAMNAR TAON ATH®V, OUVNBWG
Bepuaiveral To deiypa UNO ATHOOMAIPIKA MiEcn ot Beppokpaacia xapnAdTepn anod To onueio
TNEEWC Kal katoniv diaPiBaleTal adpavec aspio wG HeTapopéag, onwc N2, CO2, To onoio
odnyei Toug aTPoUC OE WUKTNPA, OMOU KpUGTAAWVovVTal Xwpic va uyponoinbouv. H apaiwon
HE TO adpaveéc agpio WUXEl Touc aTHoUG Kal NPOKAAEl Peiwon TN MEPIKNG T.a. NMAsovekTnpaTa
NG eEaxvwanc we pebodou kabapioyoU, 6nou Ynopei va epapuoadei, ival: a) n TaxutnTa, B)
N nNoloTNTA, Y) N ano@uyn xpnoigonoinosws diaAuTn kai d) n peyaAlTepn anodoon. Mavrwg,
Ol MEPIOCOTEPEG EVWOEIC Oev NPOCQEPOVTAl yid €EAXVWON, AKOMN, MiyMa EVWOEWV e
napanAnoIEC TACEIC aTPWV Oev UNopei va kaBaploTei Ye eEaxvwaon.

H Auogihonoinon anoTteAsi pia €10k NEPINTWON €EAXVWONG, OTNV Ornoid TO VEPO
naywveral (OTeped  (AON) Kal anoTEAEl TO NPoGc €EAXVWON NTNTIKO  OUCTATIKO,
anopakpuvopevo w¢ agplo (aTpoc). Ankadrny otnv AuogiAonoinon naywveral To dsiyya nou
£X€l UYPAcia Kal KaTonv e€ayvwveral pe eAaTTwpévn nieon. H Enpavon-apudaTtwaon e TN
MEBODO auTn €Xel EKTETAUEVEC £PAPMOYEG M.X. OTA avTiBloTikG, PITapiveg, MAGoPa Tou

aipaTog, paynTa, Aaxavika, ppouTd, eV YEVEl TN Blounxavia TpoPipwy.

[Teipaua:. TpayuaTonoinaTe TNV EaXvVwaon HIKPACS noooTnTac pBalikoU avudpiTn, avlpakeviou

N e€axAwpoaiBaviou () kanoiou aAhou oTepeol) YE TNV WG Avw anAr) GUOKEUN).
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AIAAYTEZ
Qc diahuTec oTtnv Opyavikn Xnueia BewpoUvTal UYPEG OPYAVIKEC EVGOEIG Ol OMOIEC

XpnolponolouvTal yia Tn diaAutonoinan diapopwv AAAWV EVDOEWY, OTEPEWV I UYPW®V 1| Kal
aspiov. Mnopei va sival uypec opyavikeéC eVWOEIC, VEPO, avopyava o&ga fy udaTika diaAUpaTa
OEEWV 1 BACEwV.

O1 JIAPOPEG XNUIKEG WETPROEIC, OIEPYACIEC Kal METATPOMNEC MpayuaronololvTal
kaAUTepa oe didAupa. O1 diapopec avTidpdcelc yivovral oe didhupa Twv avTidpaoTnpiny,
onou eival eUkoAo Ta ev OlahUosl popla va nAnoiaoouv Kai va avTidpacouv, €niong va
eAEYXETAl N TAXUTNTA, N NPOodoC Kal ol CUVBNKEG TNG avTidpaong, akoun va anopovwdolv
KaTaANAwC Ta npoidvTta. O1 SIaAUTEC XpNnoIKonoIoUvVTal Yia ToV KaBapiopd TWV EVWCEWY, MY.
KATAa TNV avakpuoTAAAwon evOC OTEPEOU Kal KATA TOV XPWHATOYPAPIKO EAEYXO Kal KaBapiouo
n emAoyr Tou owaTou SIaAUTN €ival TO MO KPiOIHO OTOIXEIO, ONWG Kal KATa TNV ekXUAIoN. &
Olapopec PETPACEIG, NY. o€ gpaouaTtookonia UV, NMR, IR, o pETpnon ywviag aTpo®ng K.d.
XpnolponolouvTal ol kataAnhol SIGAUTEG. € KaUIA TwV NEPINTWOEWV dev MpPENEl ol idiol va
avTidpouv. AKOMN, N SIGAUTOTNTA MIAC AYVWOTNG EVWOoNG de dIAaPopouc JIAAUTEC anoTeAE
OUUNANPWHATIKO XAPAKTNPIOTIKO aAUTNAG yid Tnv €Upeon TnNG MOANKOTNTAG TNG Kal Tnv
TauTonoinar| TNC.

O1 ouvnbeaTepol 1 Kovoi, Oonwg Aéyovral, dIAAUTEC avaypd@ovTal OTovV NAapakaTw

nivaka:

AlaAUTNG a.d. Ava@Ae§ipotnTa  MukvoT.  AIGAUTOT. To&ikoTnTa
°cC) (g/mL) o©gvepo

Nepd 100 AQAEKTO 1.0
AiaiBulaiBEpag 35 NoAU eU@AEKTO 0.71 eAayxiomn TOEIKO
AKETOVN 56 NoAU gUPAEKTO 0.72 vai
MeBavoAn 65 €UPAEKTO 0.78 vai NoAU TOEIKO
AnoA. AiIBavoin 78.3 EUPAEKTO 0.79 vai
A1Bavoin 95% 78.1 €UPAEKTO 0.8 vai
O&IkOG aIBuleoTEpag 78 €UPAEKTO 0.90 vai TOEIKO
Alo&avio 101 EUPAEKTO 1.42 vai TOEIKO
n-EE€avio 69 NoAU eU@AEKTO 0.66 oxl
MeTpeAdikog alBépag 40-60  noAU eUPAekTO 0.64 oxl
XAwPOPOPUIO 61 APAEKTO 1.48 gNAXIOTN TOEIKO
TeTpaxAwpavOpakac 77 AQAEKTO 1.59 oxl TOEIKO
AixAwpopedavio 41 AMAEKTO 1.34 gAaxIoTN TOEIKO

H diaAuTdTNTA Mg Evwaong og éva diahluTn e€aptatal and noAAoUG NapayovTeg, KUPIKG OpWG
ano Tn @uon Kal TNV NOAIKOTNTA TWV EVAOEWV Kal TwV dIaAUT®V, T GUON Kal TV £KTAON
Twv OIaPOPIaK®WY dUVAPEwY, To MEyeBoc (MB) Twv evwoeswv kal Tn Bepupokpacia. Mia
akoAouBoUpEVN OXETIKN £Kppacn eival: «opoia opoiolg diaAUovTar», dnhadn pia évwaon eivai
Kupiwg dIaAuTr og €va SIaAuTn Ke Tov onoio Polalel nio noAU aTn ouvTagn.

H oxeTikiy dlaAuTOTNTA MIAC £vwonc o€ Kanolo diaAuTn JoKIYAleETal PE XPrion HIKPWV

NoooTNTWV Ot OOKIYACTIKOUG GWANVEC &V WUXPW Kal v Bepuw®, ondTe cudnepaiveTal To
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«OIaAUTR», «adiaAuTn», «oAiyo diaAuTn» kAMn. Av pia évwan ival SUadIGAUTN Ot VEPO, aAAd
OlaAuTr o O&ivo 1 Baocikd udaTiko diaAuda, TOTE eAEyXeTal KAaTd NOCo n £Evwan auTh eival,
avtioToixa, Baaikn n 6&ivn f enapgotepifouca, dnAadn katd noco kataPubBileTal kaTa TNV
£EOUDETEPWON TWV WC AVW UDATIKWV JIGAUMATWV.

KaTa Tnv emidoyn evog SIaAUTN yia Hia OUYKEKPIKEVN Xprion, Nx. yia Wia avTidpaon,

Aappavovrarl un’ oyn diagpopol napayovrec. O diaAlTng Ba npénet:

va un avTidpa o id1og, aAAa va suvoei Tnv TaxuTnTa avtidpaonc,
va €xel 0., kKaTaANAo yia Tnv anaiToUpevn Bepuokpacia avTidpaong,
VA anopakpuveTal EUKOAA PETA TNV OAOKANPWGN TNG avTidpaong,

va ival, katda To duvaTtov, Pn TOEIKOC, YN akpIBOC Kal Pn NoAU eUMAEKTOC,

i A W=

va eival kabapdg, cUPPWva HE TIC anaThoel§ Tou NeEIpAPaTo .

Znpdc sival o dIAAUTNG nou eival anaAayyévoc and uypacia, andoAutog eival o
dlaAUTNC o onoiog €ival 1IB1aiTepa kaBapoc, dnAadry anaAAayueévog kal anod uypacia Kai ano
aMec niBavec npoopieic. O1 Biagopol DIGAUTEC NOU NPOCREPOVTAl OTO EUNOPIO €ival kaBapoi,
KaTAAMNAol yia TIC NEPIOCOTEPEG TwV MNEPINTWOEWY, I anAa &npaivovral pe TO OWOTO
EnpavTiko | anootalovTal. Y€ OPICUEVEC MNEPINTWOELIC OPWG anaiTeiTal €IdIKA yia Tov Kale

OlaAUTn enegepyaaia.
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EKXYAIZH
H ekyUMOn €ival pia €pyacTnpiakn TEXVIKN MOU €papuoleTal yia TNV anopovwon

ouoiv and uypd f oTeped WiyHaTa, yia Tov diaxwpioKo oudInv Kal yia Tov kaBapiopo ousimv
ano dIAQopeC NPooui&elc. Me Tnv ekxUMion napahapBaveralr o’ €va diIaAUTn eKAEKTIKG Wia
oucia Aoyw diaAuToTNTAG O’ auTOv N PeyaAUTepng diahutoTnTag an’ O,Ti o€ dhhov (vopog

kaTavounc). MpolnoBean kata Tnv ekXUAION ouadiag ano uypo Wiyua eival oi dUo diaAUTEC va

unv_avayiyvuovral.

o
/CHa

H.C

3 \“N N
PP Y
o rlu N

CH,
Kapeivn

CsH10N40O2, M.B=194.2, 0.1.=238 °C, (e&axvwon oToug 178 °C kai ypriyopn €Eaxvwon
oToug ~160-165 °C ot eEwTepIKN nigon 1 torr)

MpokerTal yia pia péBodO anopovwong evog (QuaoikoU npoiovToc. H kageivn eival
OleyepTIKO, MOU UNAPXEI OTOV KagE, TO TOAI KAl TOUG ONOPoUG cola kal XPnolJonolgiTal wg
0elTEPO OUOTATIKO O OpIoPEVA (papuaka. H €vwon avikel oTnv TA&n Twv aAKaAosidwv Kal
Mnopel va anopovwOei and To Todl, ONou undpxel o€ nNooooTo ~1.0-3.5% katd Bapog,
avahoya Pe Tnv noikiAia, Je ekxUAIoN GUANWV auTou pe vepd. Ev ToUTOoIG N €vwon gival MoAU
nepIcoOTEPO JIAAUTH O£ XAWPOPOPUIO anod OTI O vePO (OUVTEAEOTNG katavoung 15) £Tol
woTe va ival duvartov va ekXUAIOTE and To udaTikd didAupa pe XAwpo@opuio. To didAupa
TOU XAWPOQOPMIOU GUUMNUKVOVETAI Kal n akabaptn kageivn kabapiletalr pe gEaxvwan (BA.

€101kd KePAAaIo).
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NelpapaTikd YEPOC

AvTidpaoTtnpia: Maupo Todr Ivdiac (Ivdikd), CaCOs, Hyflo Supercel, XAwpo@opuio 1
dixAwpopedavio, NaS04

MéeBodog: TonoBeTouvTal 15 g kovionoinuEvou ToayioU kal 7 g CaCOs o€ €va noTrpl (E0EwG
Twv 250 mL. (To avBpakikd aoBeaTio oxnuaTidel adiaAuTa aAaTa YE TIC TaviVEG NOU UNApXouv
OTO TOdI, Nou anodakpuvovTtal pe dinénaon). MpooTiBevTtal 150 mL UdATOC, HEPIKEC NETPEC
Bpaopou kai To piyua BepuaiveTal e Anio Bpacpod kai cuvexrn avadeuon We yuahivn papdo eni
~15-20 AenTa. TN oUVEXEla, TO Hiypa WUXeTal o BepUokpacia dwuaTiou Pe VEPO TNC
Bpuong, evw eTolpaleral aiwpnua 12 g Hyflo Supercel ae 70 mL vepo. To aiwpnua dinbeital
MEOW evOC XwvioU dInenaong Buchner, oTov NnuBuéva Tou onoiou £xel TonoBeTNOei dINBNTIKO
XapTi, €701 WOTE Pe TN dINRONON va oXNUATIOTEl £va OUOIOYEVEC OTPWHA O OAN TNV enipaveia
Tou nBuou, nou npenel va diatnpeital uypd. To udaTiko aiwpnua dindeital Ye apyd pubuod
navw ano To oTpwpa Tou Hyflo Supercel, anopeuyovtac Tnv Efpavaor) Tou, Kal ekNAUVETAl PE
20 mL xAiapoU udaToG. To GUVOAIKO dINBnua METaPEPETAl o dIaXWPIOTIKN Xoavn Twv 250 mL

Kal EKXUNIZeETal fnia, Xwpic 1oxupr) avadeuon (npogoxn o€ autd), We 25 mL XAwpopopuIo

TEOOEPIC POPEC (4% 25 mL). O1 opyavikeG (PATEIC CUVEVWVOVTAI Kal EnpaivovTal pe ~1 g
avudpou NazS04. To avopyavo aiac (Na2S04) anopakpuvetal Ye dinénon and NTuxwTto néuo,
eknAUveTal ge 10 mL XAwpo@OopuIo yia napaiaBn IXvwv Kageivne, kal To didAupa Tou
¥AWPOPOPHIOU CUUNUKVAOVETAI HEXPI ENpoU aTOoV NEPIOTPOPIKO EATHIOTH (CUUNUKVWTHR).

[lpoooyri: AvTi YAwpogoppiou oTo EpyacTnpio Xpnoigonolgital To noAU AiyoTepo
TOEIKO OIXAWPOUEBAVIO, PE aVAAOYEC I01I0TNTEC,

To KpuoTaAAIkO unOAsiyya eivar n akaBaptn kageivn, n onoia Enpaiverar oc
EnpavTrpa kevoU unepdvw P20s, napahauBaverar and Tn @IaAn pe pia ondtoula kai {uyideTal
oe {uyo akpiBeiag péxpl To delTepo dekadiko wngio. H akaBapTn kagpeivn, ocuvidwe avoixTou
npacivou XpWWAToC, TomnoBeTeiTal oTov nuBuéva Tou efwTepikol OwAnva Miac idIkng
OUOKEUNG €Eaxvwong kal BepuaiveTal NpooekTikG o AaidAouTpo (n oTddun Tou e€Aaiou va
gival 2-3 YINOOTA napakdatw ano Tnv enipAaveia TnG kageivng. Me tn otabepr) avodo Tng
Beppokpaciag avanTuogovTal NPoodeUTIKA kaBapoi kpUOTAAOI KAPEIVNG OTOV WUXOHEVO HE
VEPO E0WTEPIKO OWANVA TNG OUOKEUNG. (/Ipocoyri: H Bepuokpaaia Tou €AaidAOUTpOU va [n
unepBei Toug 200-210 °C, yia va pn apxiosl N TAEN TNG KN KaBapnc Kageivng).

>UM\EyovTal NpooekTIKA o kaBapoi kpUaTaAAol TnG kageivng, {uyifovTal, unohoyileTal
n anodoon (%) eni TNG akabapTng KAQeivng kal YivetTal WETPNON TOu Onueiou TNEEWG.

KaTtaypdgovTal kai avahuovTal Ta pacpata IR, *H NMR kal MS Tou kaBapou npoiovToc,.

Ensényrioeic:

Taviveg
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Eival @uaika npoiovTa, gugavifovral oe 6Aa oxedOV Ta PUTA, TOUC KAaprnouc, TO (PAOIO
N oto EUAWdeC TuAWa. Eival GuopQEeC oudieC Mou nApEXOUV KOANOeIdN, Ofiva udaTiKa
OlaAUparta pe oTugr yelon. AnavT@vTtal ouxva ota Jn wpida epouTa, gEagpavifovral OpwC
KaTa Tn Sidpkeia ThG wpigavong. O poAog Toug oTa GuUTA MiBavov va sival N NnpooTacia £vavTl
HIKpOOPYavIOU®V. Me npwTeiveg oxnuaTilouv adIGAUTEG eVWOEIC, £TOI PAMOV eEnyeitTal n
Xpron Toug oTtn Bupcodewia. XTnV IATPIKN O TAaVivec XpnaolponolouvTal yia Tnv Bgpaneia Tng
dldppolag, Twv oUAWV Mou aipgoppayolyV, Kai MyOTEPO TWV TPAUNATIGHWV Tou dEPUATOC,

O1 Taviveg Bpiokovral oTa napakdTw: Todl, KOKKIVO Kpaoci, ¢gpouTa, Onwg OTIG
(PPAOUAEC Kal Ta gppouTa Tou dacdoug, podia, unAd, AwTtoug, aplydaha, pouvTouKia, KanviaTr)
NEoTPOpA, UNUPA Kal COKOAATEG,.

levikd ol Taviveg eival noAugaivolec (pépouv @aivolikad OH, alda kai COzH) pe

Mopiaka Bapn and 500 péxpr 9000. Yndpyouv dUO KATNYOPIEC TAVIVWV:

(A) YOpoAuOpEVEG TaViVEG

CO,H
HO OH
OH
YaAAIKO OEU

(B) ZUMNUKVWUEVEC TAVIVEG

pAapovn KaTexivn
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2. AIAXQPI>MO2 ENOZ MITMATOZ 2TA 2YZTATIKA TOY ME EKXYAIZH

KaTtd Tnv npayupaTonoinon Hiag avTidpaong ouvndwe NpokUNTEl €va Hiyua opyavikmv
EVWOEWV MOU dnoTeAeiTal and To emBuunTd npoidv, AGMa pn €nbupntd npoidvra-
napanpoidovTa Kai Ta avTidpwvTa CUCTATIKA Nou ATav Ot nepioosid rj nou dev avtedpaoav. H
anopdvwaon Kal 0 Kabapiopog Tou eMBupnToU NPOIdVTOG, ENIONG 0 UNOAOYIOHOC TNG anddoong
NG avTidpaong anoteAoUv TNV KUPIa ppovTida ToU MNEIPAPATIKOU Opyavikou Xnuikou.

Ma va xapakTnpioBei @acpaTookonikd kal va TautonoinBei To npoidv nou
oxnuaTiodnke aAl\d kalr va unohoyioBsi n anodoon TNG avTidpaonc, NPENEl Aauto va
dlaxwpIoTel anod TIG UNOAOIMEC EVWOEIC TOU HiyHaToC. YNApXouv apkeTEC péBodol diaxwpiopou,
ol onoiec ndn €xouv neplypaei. Mia anod TIC NAEOV ANOTEAEOUATIKEG PEBODOUC dlaxwpiouoU
givai n ekxUAIon.

>To nponyoUuevo neipapa ekXUAIONG TNG KAQeivng, WEAETABNKE N ekxUNION Kal n
KATavoun HIaG eVWOEWC METAEU dUO (Aaceswv, nou dev avapiyvuovrav HeTagl Twv (M.X.
aiB€pac/vepo N dixAwpopedavio/vepd). ZUPPWVA PE TO VOPO KaTavounc Tou NERNST kda6e
oucia eu@avilel pia XapakTnpIoTIKR KaTtavourn WeTa&u Twv dUo gacswv. Ouoiec e
OlaPopeTIKO OUVTEAEOTN KATavopnc otouc duo OlaAlTec eival duvatov va dlaxwpioTouv

METAEU Touc.

21NV NeEPINTWOn £vOC PiyHAToC 0EE0G/BAONC/OUBETEPNG EVWONG, UMNOPEI VA ENNPEACTEI
N l10opponia kaTtavoung Je Tnv Bonbela piag avrioTPeNTAC avTidpaonc 0&Eoc-BAcews, £TOl
WOTE O OIaXWPIOPOG va YyiveTal MoAU eUkoAa. Av yivel, n.X., KaTavopn OxlI MJeTagu
vepoU/aiBgpa f vepol/ dixAwpopedaviou, alka peTa&l udaTikoU diahlpaTtoc HCl/aiBépa 1)
HCl/ dixAwpopeBavio, TOTe n Bacn Ba NpwTovIWBEi e TO I0XUPO OEU Kal Ba yivel ahag. Eneidn
n SIGAUTOTNTA TWV AAATWV OTO VEPO €ival NoAU peyaAuTtepn and O,TI oTov aiBEpa r| oTo
dixAwpopedavio, n Baon oTnv NpWTOVIWHEVN TNG HOPPH, WG aAag, Ba BpiokeTal €€ oAokAnpou
oTnv uddTikr ¢don, anoé Tnv onoia pnopei eUkoAa va diaxwpioTel. Avaloya pnopsi va
dlaxwploTei £va opyaviko ofU and pia oudETepn oucia €Gv N katavopn Yivel pe udatikd
OldAupa NaOH/aiBépa ) NaOH/dixhwpopedavio. ‘Eva SiaAupa, Aoinov, €vog HiyHaTog MIag
BAocewe, evog 0EEOC Kal MIAC OUDETEPNC ouaiag o £vav dIaAUTN pn avapiyvuOUevo JE TO VEPO,
gival duvatov va diaxwploTel pe ekxUAIon pe udaTikd didAupa avopyavou oEEoc i Baong,

apkei n d1IaAUTOTNTA TNG OPYAVIKNC EVWONG OTO VEPO va €ival JIKPr.

MNelpapaTIKO UEPOC

>ac divetal £va piyua TPIWV Opyavikwv evooewv (oEU, Bacn, oudeTepn &vwan,
avaloyiag 1:1:1), To onoio Ba diaxwpioeTe Pe ekXUAION, cUPPwva pe Tnv diadikacia nou
NePIYPAPETAl NAPAKATW. MpEnel va EXETE ETOIMEC TIC PIAAEC Onou Ba TonoBeTEITE TNV KABE

OpYavikn Qpaocn PETa 1o dIAXWpPIOWO, kaBapeg kal NPolUYICPEVEG, EMIONG ONUEIMHPEVEG YIa va
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TIG avayvwpileTe. O1 dIaxwpIoBeiosc evOoEeIC NPENEl va eAEyXovVTal yid TNV KaBapdTnTa Toug

Kal va TautonoloUvTtal pe 0., 0.T., nZDO, eniong @aopatookonika (*H NMR, 3C NMR, IR).

Katd Tnv ekxUAION TwV CUOTATIKOV TOU HiYHATOG NpENel va avadeUETE ANOTEAECUATIKA, OXI
OMWC NoAU 1oxupd, 010TI 1BiaiTepa oTnv ekXUAIon e OlaAupa Baong oxnuartiletar €va
YOAGKTwEa To onoio duaxepaivel NoAU To SiaxwpIopo Twv dUo (pacswv. Katda Tn diapkeia Tng
&npavong Tou diaAupaTtog TnG ouadiac oe dixhwpopedavio (CH2Cl) ) aiBépa pe NazSOs,
KaAUNTETE TIC QIGAEC, WOTE va NpooTdTeudBel To OlGAUPa anod €EATHION 1) TUXOV €icodo
€EWTEPIKAC uypaoiac. @povrioTe va ekYUAIETE evioc Tou anaywyou (€oTiac). MeTa Tnv
ohokAnpwaon Tnc diadikaciag &npavong, ol KaBapEéG OpyaviKEG EVOEIC ANOUOVVOVTAl WE
anopakpuvan Tou dIaAUTN Pe anooTaén, pe Tn BonBeia Tou NEPICTPOPIKOU EEATHIOTAPA. ZTO
TETPAdIO TOU €pyacTnpiou va ypaweTe Tn MEBOdO dlaxwpiopoU Tou OeiypuaTtog oag He
akpiBela, TIc evOeifeic yia TNV kaBapoTnTa Tou kaBe cuoTaTtikoU Tou OeiypuaTdc oag, Tnv
anodoon Kabevog ek Twv 3 ouaTaTIK®WV (%), eniong TIC oTaBepeg Tou KABe ouaTaTikoU (O.T 1)
0.0., Np20). TNUEIKOTE aKOMN TNV TAUTOMoINoN TNG KGBe Evwonc nou dlaxwpiodTs, Ta KpIThpla
nou AdBarte unoyn oag kal Ta Tuxov ¢aouata nou nnpate (NMR, IR, MS). Ta piyyata Twv
EVOOEWV NMou oac didovTal apxika PNOpPEi va MEPIEXOUV TIC OUCIEG MOU avaypagpovTal oTov
Mivaka 1. Mpoooxn: oTnv NEPINTWON MOU N OUDETEPN EvVWOr 0ag €ival €0Tépac, n xprnon o.
NaOH pnopei va Tov UBPOAUCEL. (SUunAnpwoTe oTov nivaka, oTo TETPAdIo TOU EPyacTrpiou,

TOUG OUVTAKTIKOUG TUIMOUG TWV EVWOEWV 110U avaypd@ovrai).

Mivakac 1: MiBavéc evwoeIC Tou NPog dIaXwWpPIoKO KiyuaTog

‘Evwon 0.2 (°C) or.(°C) _n
KukAogEuAapivn 134-135 -17 1.4585
Bevluhapivn 164-185 10 1.5430
AviAivn 184 -6 1.5863
4-BpwpoaviAivn 66-67
4-XAwpoaviAivn 72-73
4-viTpoaviAivn 146-147

MnAovikog diaiBuleoTépag 199 -50 1.4139
Bevlogaivovn 48-49
4-NiTpOoTOAOUOAIO 51-52
1,4-AixAwpoPevioAio 52-53

Bev{oikd¢ @aivuleaTépag 68-70

AkeTaviAidio 112-114

Bev{oiko 0EU 120-122
3-NiTpoBevloikd oEU 138-141
3-XAwpoBevloiko o&U 139-141
2-NiTpoBevloikd oEU 145-147
4-MegB0EuBev0ikd OEU 182-185
4-XAwpoBevloikd 0EU 239-241

[eipauarikri Oiadikaoia OlaywpIoLoU
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2 pia KoK @IaAn diaAUovTal Ta 3-6 g Tou WiypaTog nou do6nke pe 25 mL CH2Cl2
Kal To SIGAupa PETAPEPETal o JlaxwpIaTIKR Xoavn (Ue wvi). EkxuAileTal n opyavikn ¢aon
OUo Popec pe: a) 20 mL udaTikou diaAlpaToc 2N HCI kai B) pe 10 mL udaTikou diaAlpaTog
0.IN HCl. H opyavik @acn @UAGoosTal O KWVIKN @IaAn. O dUo UdATIKEC (PACEIC
OUVEVWVOVTAI KAl OTn OUVEXela ekyUAiCovTal OUo opég pe 10 mL CHCl kaBe qopd. Ol
OPYAVIKEG (PACEIC TWV dUO TEAEUTAIWY EKXUAICEWV evvovTal JE TNV apxikr ¢gacn Tou CH2Cl:
Kal @uAdcoovTal. 'ETal €xeTe dUo (aceic: a) Tnv udatikr (ekxUAioya pe HCI) kai B) Tnv

opyavikr (CH2Cl2), Tic onoiec ene€epydleoTe we €ENC:
a) Yoarikn 6&ivn pdon (HC)-Anouovwon opyavikric Baons

TNV KWVIKA Q1aAn Tng udatikng ¢paong HCl npooBETeTE NpooekTika unod avadeuan 40
mL wuxpou udatikoU BiaAlpatog 2N NaOH kal PETAQEPETE TO Miyha NoU MPOKUNTEl OF
dlaxwploTikn Xodvn (We xwvi). EkxuAileTe Tnv udaTikn ¢aon 3 @opec pe 10 mL CH2Clx Tnv
KaBe @opd. H udaTiky ¢daon guAacoeTal. O 3 opyavikeg (PACEIC EVWVOVTAl OE HIA KWVIKN
QIGAN, YeTapépovTal ag dlaxwpIaTIkr xoavn (Ue xwvi) kal eknAUvovTal (ekxuAifovTarl) 3 popEg
HE aneoTaypevo vepo. Kabe qopd n udaTikr) @acn anoxUveral. H opyavikn ¢daon &npaiveral
pe Na2S04 (yia 10 min), dinBeiTal Pe XApTIVO NTUXWTO NOUO Kal HETAPEPETAl OE NPOTLUYICHEVN
opaipikny @IaAn. O BIgAUTNG anopakpUveTal oTov NePIOTPOPIKO eEaTpioTpa, uyileTal n
QIGAN PE TNV Opyavikn £vwan nou napEpeive kal unoloyiletar n anodoon. TauTtonoinon-

AvTidpdosic.

B) Opyavikri pdon CHzClz-Ariopovawon OUOETEPNS Evwonc (RX)

H opyavikry @acn HETAQEPETAl ANO TNV KWVIKN QIAAN o dlaxwpIoTikr Xoavn (Je
Xwvi) kal ekxUAiCeTal NpooekTIKa 2 (opéC pe 10 mL udaTikoU SiaAupaTtog 2N NaOH kai 1
@opd he 10 mL 0.2N NaOH. H opyavikry @acn @UAACOETal 0 KWVIKN PIAAN Kal ol 3 udaTIKEG
(AaoceIc evovovTal Kal ekxuAidovTal 2 gopec Pe 10 mL CH2Cl2 kGBe popd. ‘'ONeG Ol OpYaVIKEG
paosic CH2Cl> ouvevwvovtal kal (puAdooovTal O KwVIK @IGAn. H udaTikr Bacgikn ¢acn

(NaOH) quAdooeTal o KWVIKN GIain (¥).

H opyavikry ¢aon CH2Cl> nou npogkuwe, PETAPEPETAI O OlAXWPICTIKN XOAvn Kai
eknAUveTal (ekxuAileTar) diadoxika 2 @opec pe udaTiko didhupa 2N HCl (ue 10 mL Tn @opa),
2 @opéc e udaTiko diaAupa 2N NaOH (2 mL Tn gopd) Kal 3 QpopeEC Pe anoaTaypevo vepd (10
mL Tn @opd). ‘OAeg ol udATIKEG PACEIG anoyuvovTal. H opyavikry pdon &npaiveral pe Na2SO4
(10 min), dinBeiTal Ye XAPTIVO NTUXWTO NOWO Kal WETAPEPETAl O NPOUYIOUEVN O@AIPIKN
®IaAn. O d1IaAUTNG anopakpUVETAl aToV NEPIOTPOPIKO e€aTpioThpa, JuyileTal n QIAAn Y TNV
oudtTepn opyavikn évwaon RX (0x1 ahkuAaloyovidio), nou napépeive, kai unoAoyiletal n

anodoon. TauTonoinan-AvTIOpdoEIC.

52



v) Yoarikri pdon NaOH (arniouovawon opyavikou o&€oc)

>tnv udamikr ¢aon NaOH nou PBpioketal og KwVIKR @IGAN (*), npooTiBevTal
npooekTIka 40 mL udaTikoU diaAUpatoc 2N HCl uno avadsuon. 2Tn CUVEXEId, TO Hiyda rnou
NPOKUNTEI PETAPEPETAl OE JIAXWPIOTIKA Xodvn kai ekxuAietal 3popec pe 10 mL CH2Cla Tn
@opda. O1 opyavikéc (Acelc evwvovTtal kal eknAUvovTal (ekxuAilovtal) 3 QOpEC HE
anooTaypevo vepo. Kabe qopa n udaTikn pacn anoxuUveral. H opyavikfy ¢pdacn Enpaiveral Ye
Na2S04 (10 min), dinBeiTal pe NTUXWTO NOUO Kal  WETAPEPETAI OE NPOTUYIOHEVN GQPAIPIKN
®IaAn. O d1IaAUTNG anopakpUVETal aToV NePIOTPOPIKO e€aTpioThpa, JuyileTal n QIAAn Ye TNV

OpYaVIKI &vVwon Nou NapEPEIVE Kal unoAoyileTal n anddoan.

Mpoooxn, ol @aivolec (PhOH) civar mio acBevry o&€a and Ta kapBoEUMika o&ga
(RCOOH) (exTOG anod TIC MOAU €vepyonoINUEVEC (PaIvOAEC). AvTidpoUv pe O. NaOH n O.
Na2COsz, oxnuatifovrag eudiaAuTa PeTd vaTpiou dhata, dev diaAuovTtal opwe o 8. NaHCOs. Ta
KapBoEUAIkG o&€a avTidpoUv kal e To NaHCOs ekAuovtag aépio CO2, avtiBeta and Tig
(PaIvOAEC, avTidpaacn nou evioTe Xpnolgonolsital we didkpion PETAEU Toug, aAAd Kal yia To
dlaxwplopod evog TETOIOU piypaTog. Me aflonoinon, Aoinov, auTtng Tng diagopac dIaAUTOTNTAG
oe 8. NaHCOs, pnopei va yivel diaxwpiopog piyuatog RCOOH kal PhOH. (BAéne To napakdTtw
dlaypappa, Kabwe Kal To KEPAAAIO TWV XAPAKTNPIOTIK®V avTIOpATEwY).

TauTonoinon-AvTidpaceiC.
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Aidypappa diaxwpiopou piypaToc 0&Ivnc-Bacikhc-o0udETEPNC EVWONC

RCOOH 1 PhOH
+ RX (ovdétepn) /

+RNH, CHCL,

HCI/H,0

Ydart. Bdon

RCOOH 7 PhOH RNH;*CI
+RX
NaOH/H,0 NaOH/H,0
Opy. paon Ydat. phon WW&
- + 4 - +
RX RCOO™Na" 1 PhO'Na RNH, NaCl
HCI/H,0
RCOOH 1 PhOH NaCl
NaHCO3/ Hzo
PhOH RCOONa*
HCI/H,O

Opy. péon wcﬂ

RCOOH NaCl



XPQMATOIPA®IA

H xpwuatoypagia gival pia TeXVIKN dlaxwpiopou XNUIKWV ouciwv, N onoia PaacileTal
oTnV OIaQOPETIKI KATAVOMN TWV CUCTATIK®V €VOG HiYMAToC METAEU MIAC KIVATAC Kal MIAg

0TACIUNG N OTATIKNG PAone. H kivnTi 1 KivoUuevn ¢aon Wnopei va sivar uypr| 1 agpia kai n

oTaoIun gaon pnopei va ival uypn n oteped.

Avahoya pe T @UON TN KIVOUPEVNC PACEWC, N XpwHaAToypa®ia XapakTnpiterar wg
a€pIog 1 w¢ uypn Xpwuartoypaoia.

Avaloya pe Tnv apxn oTtnv onoia otnpiletal o JdlaXwpIoHOC, N XpwuaToypagpia
XapakTnpiCeTal wg kATAvoung, Npoapo®nang, lovavraAAayng k.a (BA. Zxnua 1).

Avaloya HE TNV TEXVIKN OUYKPATNONG TNG OTACIUNG ¢Aong, n XpwuaTtoypapia
xapaktnpiletal wg oTnAng, Aentng omiBadag kai xapToxpwuaroypagia (BA. xrua 2).

Avaloya PE Tn MNOAIKOTNTA TWV (PACEWV, N XpwHAToypdgia XapakTnpileTalr wg

KavoVvIKNG @dong, O6Tav n noAIkOTNTA TnG OTATIKAG (daong eival peyaAltepn and Tnv

noANIKOTNTAG TNG KIVATAG GAoNG, Kal wG avaoTpo®ng @Aong, 0Tav n noAIkOTNTA TNG OTATIKNAG

(AoNG gival PIKpOTEPN anod Tn NOAIKOTNTA TNG KIVATAC PAonC.

TéNog, n e@appolopevn nigon yia Tnv npowbnon Tou dIaAUTN (OnA. TNG KIVNTAG
(aonc) anotelei éva akoun kpItpio diaxwpliodoU TnG Xpwuartoypagiag (BA. Zxnua 2). H
£Qapuoyn au&nuevng nieonc €mITPENEl Tn XPRAON OTATIKAG (PACNC anoTeAoUevng anod

AenTOKOKKA UNIKG HEYAAUTEPNG EMIPAVEIAC Kal, OUVEN®CG, HEYQAUTEPNG OIaXWPIOTIKNG

IKavoTNTac.
XPQOMATOT PASIA . .
Texvikeg XpwpaToypagiag
ZTEpEN Yyen
ITiAng | Xoproxpwporoypagio |

Kivnm pdo iy M :
A R Aetrrig otoifddag |

Aépia Yypn Atpia Yypr : .TLC_ )

~ ApXf Siaxwplayos EQPPHOIREET) Slapopd THEaTIC
X D

”POUPOCPHU'iC ;
lovavTahhayng

Zxnua 1 Zxnua 2

3TN XpwUaToypagia KaTavoung n oTaciyn r oTaTikn ¢Aacn anoTeAsiTal anod €va Aento
oTpWUa uypoU MNpPOCPOPNUEVOU OTNV EMipaveld evoc adpavols UAIKoUu. O diaxwpiouog
oTnpileTal oTov JIAPOPETIKO OUVTEAEOT KATAVOMNG TWV OUCTATIKWY €vOC OEiyMaTog O€

opIopévo ouoTNUa SIGAUT®V.
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>Tn XpwpaToypagia npoopo@naone n KIvoUdevn (pacn €ival uypr Kai n aTaciyn ¢pacn
gival £va AenTOKOKKO OTEPEd UAIKO PE MPOoPOPNTIKEC 1DIOTNTEC. O dlaxwpIopog aTnpileTal
OTNV E€KAEKTIKI) NPOOPOPNON TWV CUCTATIKWV Tou OeiyMatog ndvw oTnv emigaveild Tou
oTepeol.

Me xpwpaTtoypagpia lovavralayng diaxwpiletal éva piypua ouciwv OIapOpPETIKAG
IOVTIKNC 10XU0G. O1 dUVAEIC EAENG WeTaEU TWV CUCTATIKWY TOU MIYHATOC Kal TNG OTEPENG
(pAonG gival NAEKTPOOTATIKNAC PUOEWC.

EkTOC ano TIC XpwpaToypa@ikéG PeBOOOUC KATAvoung Kal npoopdo®nonc, daAAol
dlaxwpiopoi Baaifovral oTIG dlapopeC 0To Hoplakd PEYEBOC, ONwe n XpwuaToypadia NNKTAG
(gel permeation chromatography 1 gel filtration). & autn Tnv Texvikn €va nopwdeg UAIKO
TUnNou NNKTNG nailel To pOAO TNG OTACIUNG PACNC Kal 0 JIaXWPIoWOC EMITUYXAVETal Y Baon
Tn dlIapopETIKA eniBpaduvon Twv popiwv eEaitiac Tng SIapopeTIKNG, AOyw HeyEBouc, dIAXUaNC
Toug dla WECOU TwV MOpwvV Tou UMNIKoU. Emionc, n Xpwuatoypagia Ouyyeveldag, n onoia
oTnpiteTal oTnv eMAeKTIKA ahnAenidpaon opadwv TnS oTACIUNG PAoNC KE €I0IKA KOpIa TNG

KIVNTAG (aonc.

XpwparToypa@ikeg TEXVIKEG

H apxi nou oTnpileTal kGBe XpwHATOYPAPIKN TEXVIKN (PAIVETAI CUVOMNTIKA OTa

napakaTw oxnuaTa:

XpwpaToypapia npocpopnong

H xpwuaToypagpia npoopopnong €ival To ouvnBEoTEPO €id0C

XpwpaToypapiac, kKata Tnv onoia n uypn f agpia KivnTh ¢aon g o R

npoopo®ATal oTnv eNIPAVEId TNG OTATIKNG OTEPEAG pacnc. Ol f. : 2 o -

npo¢ dlaxwpIoPd EvWOEIC PBpiokovTal O €va  GOUVEXN - ,: "
avtaywviopd pe 1o dIaNUTN  yia  TIC EVEPYEC BE0EIC o :T —.':;:ﬁ:::::pﬂm
npoopo®NONG nNAvw OTnV  €MNIQAVEId TWV KOKKWV TOU se o

npoopo®nTn, OnA. TNC OTATIKAG OTEPEAg @aonc. '‘Oco s d o -

NoAIKOTEPOG €ival o OlaAUTNG, TOOO MO ANOTEAECUATIKA ": ": i *
npoopo®atal o idlog, ekTomidovtag Ta WoOpla  TNG - W LI

NPOOPOPNHEVNG €vmONG, HME ANOTEAECUA N &vwon vd
' . . ' . Adsorplion chramatography
BpiokeTal nepIooOTEPO XPOVO 0TO OIAAUTN Kal AlyOTEPO OTN

OTEPEA (PAON Kal, £TOI, METAKIVEITAI TAXUTEPA NAPACUPOUEVN

ano To dlaAuTn.

*  Splute adsorbed
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XpopaToypaia KATavoung

>TO £i00G AUTO TNC XpwHAToypapiac n oTaciun eaon

anoTeAeiTal o0 €va  AenTO  OTpwUa  uypou
NPOCPOPNUEVOU MNAVW O €va OTeEPEd «adpavec»
unodoTpwpa. O1 oucieG KaTavépovTal KeTA&U Tng
KIVATAG Kal OTATIKAG UYpAC (aong Me Bacn Tov

ouvTEAEDTN KaTavopng Toug (BA. ekxUAIon).

Solute dissolved
in liguid phase

— goated on surface
of solid support

XpwpaTtoypagia iovavraAAayng

Mobila anions
@  heldnear cations
that are covalantly

>’ autd TO €id0C XpwuaToypapiac, Tn OTaTIKh (pdaon attached io
stationary phase
anoTeei i pnTivn, n onoia (QEPel  OMOIONOAIKA
OUVOEDEUEVEC QVIOVIKEG /KAl KATIOVIKEC Opadec. Ta o ® [
avTIBETOU  POPTIOU 10VTA  TNG  KIVOUPEVNG  pAaong % ‘““x\. ®
OUYKPATOUVTAl GTNV OTATIKN (PACN HE NAEKTPOOTATIKEG L 1
. . . . . & ™~ tnion-exchange
OUVAMEIC MEPIOCCOTEPO 1 AIYOTEPO I0XUPEC, MOU @ resin only
0dnyoUv TeENIKG 0TO dlaxwpIoHO. anions can be
atiracted to it
lon-exchange chromatography
Xpwpatoypaia NMnKTAG
(Molecular Exclusion) Large molecules
are excluded
' | @

H xpwuaTtoypagia nnkTAg dev BacileTal os éva

unxaviopo  aAnAenidpaong Tou  deiydaTtog
METAEU TNG OTATIKNAG Kal TNG KIvATAC ¢aong. H
uypn n N aépiog Kivn ¢aon diEpxeTal SIapEooOU
£vOC Nopwdoug UNIKOU Mou anoTeAEl TV oTaTIKn
(aon, TNG NNKTAG, kal Ta popia diaxwpilovral
avaloya pe TO MEYEBOC Touc. O1 ndpol Tou
UNIKOU €ival OXETIKG HIKPOI Kal anokAgiouv Ta
heyaAUTepa o€ PEYEBOC pOpIa va €I0ENBoUY, &V
avTIBEDE! JE TA HIKPOTEPA HOPIA MOU EICEPXOVTAI

onodTe  Kal

OTOUGC MOPOUG, eniBpaduverar n

Small molacules
penetrate pores
of particles

Molecular exclusion chromatography
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Ta

MEyaAUTeEpoU Oykou popia JIEPXOVTAl HECW TWV

geTakivnorp Toug (n  Oiadpopr;  Toug).

KOKKWV TOU UAIKOU TnG oThAng (i KoAwvag)
YpPNyopOTEPA O OXEON WE TA WIKPOTEPA Kal £TCI
dlaxwpilovTal. Zuvnbwc XPnOIPONoIEiTal yia Tov

JlaXwPIOHO TWV NMOAUMEPKV.

XpopaToypa@ia GUYYEVEIAG

AnoTeAei éva 101aiTEPO TUNO
Xpwparoypagiac nou Baociletar otnv
HETAEU
OUYKEKPIYEVWV ~ MOpIWV  TNC  KIVNTAG
eaong ME HopIa

akivnTonoinuéva oTn  OTATIK  (Aaon.

EKAEKTIK) aMnAenidpaaon

opades N

M.X., TO aKivnTOMnoINUéVo HOPIO WMOpEi

va €ival éva avTiowpa pIag npwreivne.

'OTav n KivnTA @Aaaon, nou nepiEXel €va
Miyua
aKivnTonoInNuévo  avTiowya,

npwteivawy,  NAnCIAcEl  TO
TOTE Oa
MOVO N
Ba

Oeopeubel oTn oTaTikn (Aacn. AuTh n

aMnAenidpdosl  pe  auTo

OUYKEKPIYEV  MpWTEiv  Kal
NpwTeivn UNopei va ekA\ouaTel apyoTepa
alalovTag €ite TNV 10VTIKNA 10XU Tou

OlaAUTN €iTe TO pH.

One kind of moleculs

b . ‘ 5
h ) in comples: mixture
becomes attached to
iy _F'_'_'_,_I-'_ n
¢ o molacuia that is
covalently bound
to stationary phasa

All ather
molacules simply
wash through

Affinity chromatography
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Xpwpuaroypapia AenTig oTiBadog (Thin Layer Chromatography, TLC)

TNV TEXVIKI QuTr, ouviBwe XpnoidonolouvTal AenTEG NAAKEG anod yuaAi, ahoupivio n
nNAaoTIKO, EMIOTPWHEVEG PE AEMTO, I00MAXEC OTPWHA OTEPEOU, TN OTACIUN GAoN. QC UAIKA
ENIOTPWOEWS (NPOTPOPNTEC), CUVABWC XpnoiponolouvTal diogeidio Tou nupitiou (Si02, silica),
o&cidlo Tou apyihiou (AlOs, alumina), Celite, kutTtapivn (cellulose) k.. Ta UAIKG auTd
ouvnBwc¢ nepiExouv pia ouaia ¢pBopiapol (n.x. ZnS), n onoia diEukoAUVEl TV AviXVEUON TwWV
OUOTATIK®WV TOU Npo¢ avaAuan piypaTtoc. O ZnS oTav ekTedei og unepIwdeC pwe 254 nm (ano
Auyvia atpwv Hg) eknéunel évrovo npdcivo ewe ¢pBopioyoU. AUTH n NoiOTNTA NPOGPOPNTHOV
oupBoAiCeTal pe To ypappa F (Fzs4). O npoopo®nTic ouvhnBwe nepiExel ~15% CaS04 (yuwo)
yla KaAUTepn NpookOANon ota nAakidla kal oupPoAileTal he To ypappa G. AMa UAIKG,
NPOTEIVOUEVA YIa €EIDIKEC E€PAPHOYEC, €ival noAuapidla, KATEPYAoMEVN KUTTApivr ME
IOVaVTAANGKTIKEG IDI0TNTEG Kal EI0IKEC HOPPEC MNKTNG HE 1BI0TNTEG HopPIaKOU KOOKIVou (M.X.
Sephadex, Biogel P). O1 NAAGKeg yia Tn xpwiaToypagia autr diaTiBevTal ETOIPEG OTO EUNOPIO,
HnopoUv OPWG Kal va enioTpwBoUv KaTdAAnAa pe To UAIKO.

H anoBeon knAidwv Tou npo¢ avaluon deiydaTo¢ navw otnv nAdka, PETA TN
dlahuTonoinar Tou o eAaxIoTo JIGAUTN, YIVETAI JE TPIXOEIOEIC OWANVEC, OE ONUEIWUEVN HE
MOAUBI B€on, ~1 cm ano6 Tn Bacn TnG nAdkac. H noooTnTa Tou deiypaTog, avaloya e To av
npOKEITAl yia avaAuTIkoUG ) napackeuaoTikoUG okomoUc, MPENel va eival TOOn WOoTE vd
gvronileTal, aA\G va pn ival JeydaAn Kai €XEl WG anoTEAEOUA TOV KOPEGHO TOU NPOCPOPNTH
Kal anwAeia TNG dIaXwpIOTIKAG TOU IKavoTNTac. H avanTuén Tou XpwpaToypa@nuaTog yiveral
ME euBANTION TNG NAAKAc WEoa o €1dIkoUG BaAduouG, ol onoiol NEPIEXOUV TO KaTAAANAO Hiyua
OlaAUT@V, TNV Kivouuevn uypn ¢aon, (BA. xnuata 3 kai 4, dnou aneikovi(eTal n nopeia
avanTuéng evoc xpwpatoypa@nuatog). Or xpnoigonoloUevol SIGAUTEC €XOUV JIapOPETIK
IKavoTNTa 0 KaBEvac va cupnapacupel Katd Tnv avodd Tou oTnv NAJKa TNV KABe £vwaon,
IKavOTNTA Nou OXeTI(ETal AUEda PE TNV NOMKOTNTA Tou. 'O0o NoAIKOTEPOC €ival 0 BIAAUTNG i
To oloTnua dIaAUTWY, TOOO UYnAOTEPa oTnv NAdKa avePaivel n €vwon, avaloya kai Je T

OIKr) TNG NOAIKOTNTA, CUVEN®G XPnaoiponolgiTal SIaAUTNG avaioyng noAikdTnTac.
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Rf =

erATTeey StowvoBsioe erd tow SoAir e Esw

2.9 cm

Rf (ovagiag 1) = =024
12 cm

Rf (ougiag 2) = 2™ _ 69
12 cm

Q¢ Ry, ouvteeoTnG eniBpaduvong, avagEéPETal Wia XapakTnpIioTIKR oTabepd yia
KaBe ouaia nou opileTal we ENC:
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Rf — andotoon dwvubeioa amd Ty ovcia

amootacn dtvubeica amd Tov S10AHTN avarTuEE®S

SUVENW®G, YIa TNV NEPINTWON TOU XPWHATOYPAPAKATOG TOU SXAKATOC 5, I0XVE!:

amootaon davubeica amd v ovoia 1

Rf (tmgovoiag 1) =
andotaon oavvbeica amd Tov S1AVTN avanTtHEEWS

amootaon davvbeico and Ty ovcia 2

Rf (tng ovociag 2) =
andotoon dlavubeica amd Tov S1AVTN avanTHEE®S

H avixveuon Twv SIAQOPETIKWY KNAIDWV TWV CUCTATIKWV TOU HiyMaTog PETA TO
TENOG TOU XpWHATOYPAPNMATOC Kal TNV €EATHION Tou SIaAUTN avanTuéng, yiverar pe tnv
gupavian. O1 Yev EYXPWHEG OUTIEG dIaKpivovTal anod To idIo TOUG TO XPWHA, Ol O AXPWHEC
kaBioTavTtal opatég, OnA. eu@avidovral, XpnoIKOMnoImVTAG Hia XApakTnpIoTIKA EyXpwHN
avTidpaon (UETa and Wekaopuod Pe KaTaAnAo avTidpacTnpio geavionc). MNa Tnv nepinTwon
EVOOEWV NOU anoppo@olV OTO UMNEPINOEC, O EVTOMIOPOC TwV KNAIdWV YiveTalr eUKoAa e
napatnpenon TnNG NAAKac oTo Qw¢ Miac Aaunac unepiwdouc (UV), npdyda TO omnoio
OUVIOTATal va yiveTal navra npiv and onolodnnoTe WYekaopo.

O TIPEG Ryr, €kTOG and Tn @UON Twv OUCI®V Kal Tn oUVTagn Toug, ennpealovTal
noAU anod Toug €ENc napayovTeG, ol onoiol nNpénel va Aappdavovtalr noAl unoyn, wWOTE ol
TIMEC NOU PETPWVTAI VA avanapayovral.

a) ano To PEYEBOC TWV KOKKWV JIAPOPETIK®V NapTidwv npoapo@nTikoU UAIKOU,

B) Tn ouoTacn Tou SIAAUTN avanTuéng kal To Pabud kopeopoU Tou BaAdpou e

TOUG aTpoUc Tou dIaAUTN,

Y) TIC OUVBINKEG EVEPYOMNOINONG Kal anoBrKeuonc Twv NAQKWV, Kal

d) To nNdxoc TNG NPOCPOPNTIKAG aTIRAdAG.

XapToxpwparoypaia

H xapToxpwuatoypagia €ival €va €ido¢ XpwuaToypapiac KaTavoung, oTnv onoia
n oTaciun ¢Aaon €ival To VEPO, Nou NAVTOTE £ival anoppo®nuevo and To dINBnTIKO XapTi,
ouykpaToUPevo and Ta popia TNG KUTTapivng Tou xapTiou. MapoAo nou éva ouvnBIouEVo
oINenTIKO XapTi Pnopel va Xpnoigornoin®si yia xaptoxpwuatoypapia, €IOIKEC MOIOTNTEC
xapTioU eivalr diabeoiyec (n.X. xapTi whatman), nou eEao@aAilouv peyaho Babuo
opolopopgpiac. H kivoUpevn gaon ival éva piyha evog i NEPICCOTEPWY OPYAVIKWV SIAAUTWV
Kal vepou. MNa Tnv avdanTu€n Tou XpwUATOypa@RUATOC aKOAOUBEITAl N avepyopevn
KaTepXOUEVN TeEXVIKN HEoa ot €idIkoUc BaAdpoug, Onwc eikovifovtal oto XxnAua 6. H
EURAVION TOU XPWHATOYPAPNUATOC VIVETAI ONWC Kal OTnv XpwHaToypagia AenTng

oTiBadac,.
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Zxnpa 6. ®@aiapog avanTtuéng TLC

Xpwuaroypagia dUo kaTeuduvoswv (d10diacTaTn avanTuén)

3TNV NePINTWON nou n PeEAETN agopd MOAUNAOKA WiydaTa, ol TIPEG Rf Twv
HEMOVWHEVWVY CUCTATIK®V WMNOPEl va €ival TOoo NapanAnoiec, WOTE va PNV ENITUYXAVETAl
£vac kahog dlaxwpIopoG. AuTo pnopei va EenepaaBei Pe XpwpaToypapia dUo KaTeuBUVOEWY
ME TNV TEXVIKN TNG XPWHATOypagiac AenTng oTIBAdAc n TnNG XapToXpwHaToypagiac.
TonoBeTeiTal povo pia knAida Tou Npo¢ avaluon WiydaTtog o’ éva and Ta KATw Aakpa Tng
XPWHATOYPAPIKAC NAGKAC f TOU XapTiou, Onwg (paiveral aTo xnua 7(a).

A@oU yivel n avanTuén Tou XpwUaToypa@nuaTog katd Tnv pia katelBuvaon, PETA
TNV €EATHION TwV dIAAUTWV YiVETal N avanTugn KaTta Tnv Kabetn kateubuvan (90 poipeg we

npoc TNV nponyoudevn) He Ao aUoTnua diaAuTwv.

'y
-
(a) B
® a Avémtoén pe . * Avémtoén pe
y dtaAv 1 I"' - dtaAvT™ 2

— H xatevBvvoen g Kivoopevng @aong (o1arivtng)

>xnHa 7. Xpwpartoypagia dUo diaoTAcEwv
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Xpwpartoypaia oTAANG

AlaxwpIOpoi 0 NApacKeEUAoTIKA KAHaka emiTuyxavovral ouvnlwc KE TonobETnon
TNG ouadiag g€ Mia KUAIVOPIKN OTRAAN YEWATN ME Tn OTEPER OTACIUN (Acn, dIAPECOU TNG
oroiac agrveral va nepdoel n KivoUuevn uypn @aon Adyw Baputnrtag (Column
Chromatography, Zxfiua 8), | Ye Epappoyn HIag HIKPNG nieang unepavw Tng OTAANG, OTN
Oekapevn Twv diladuTwv (Flash Chromatography, Zxnua 9).
- T',ﬂ SrarvTng

,&\
;«m,;-u LT . — o™
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appoc—» | |
Bappaxca—> i

Wt b h & d
H = O A

_# Zviloyi KhoopdTav

Zxnua 8. Xpwuatoypagia ZTHANG

H eToipaoia Tng otrAng, OnA. To yéUIoWa, yiveTal Je npocoyr], 0G0 Mio oloIoHoPPpa
yiveral, To de npoopoPnTikd UNIKO NPENEl YeVIKA va gival 25-50 QOpEC NeEPIOTOTEPO KATA
Bapoc, o ax£on Ke To NPog avaAuon-0iaxwpIoHO UAIKO.

H xpwuatoypagia flash eivar pia napalayry Tng xpwpatoypagiag oThAng, Mia

OXETIKA VEOTEPN TEXVIKN NOU TEIVEI va NEPIOPICEI TNV KAACIKA XpwuaToypagia atning, Adyw
NG MEYAAng Tng TaxUTNTag oTo dlaxwpIioWo, danAr, ypriyopn, OlKovouikr. MapdAo nou n

TEXVIKN QUTN €ival napopoia, n peinon Tou xpovou diaxwplioyoU BacileTal 0To yeyovoc OTI O
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dlaAUTNC €khouanc JIEPXETal and TNV OTHAN UE EvTovo pubuo porc, AOyw TG epappolOPeVNG
nieong otnv kopu®rn TnG oTnAnG. MpwTtodnuooielTnke oTo neplodikd Journal of Organic

Chemistry To 1978, 43, 2923-5, ano Tov W. C. Stills Tou Mavemornuiou Columbia, wg

evalakTIKy AUon TnG anAng Xpwpatoypagiac otrnAng, omnou ol Xpovol diaxwplioyoU eival
APKETA PeYANol Kal 0 SIaxwpIoPOG, AOyou Tou PeydAou XpOvou napapovig Tou deiyuaTog oTn

oTNAN Kal Tn dnuioupyia «oupwv», AiyOTEPO ANOTEAECHATIKOG,.

Silica Gel

ZxnHa 9. Xpwuatoypagia EmAnc-Flash Chromatography

H xpwpaTtoypagpia Flash npaypaTtonolsital o€ NApOUOIEC CUOKEUEG PE QUTEC TNG
KAQOIKNG XpwuaToypagiac. H povn diagopd €oTIGleTal oTnv Kopugpr TnG GTAANG, Onou
TonoBeTeiTal £va nNpooBeTo e€niBspa To onoio puBpilel TV nieon Tou aspiou (ouviiBwg
agpac 1 GdwTo) Kal KaT’ eNéKTaacn Tnv TaxuTtnTa ponc Tou diaAUTn. Ekei mou undapxel kanoia
dlapopd og OXEON ME TNV XpwHaToypa®ia oTrAANG €ival To auEnuevo Naxog TnG oTnANG nou
anarteital yia Tnv idia noodTnTa diaXwpIoPoU Kanolou Hiypatod. MpoTiydrar BapBaki kai
AuPoC Navw anod Tnv oTpOPIyya wé NAToc, avti Tou yudMivou eninedouc nBuou. H oTaTikn
@aon (silica gel) va eival PIKPACG OXETIKA dIAUETPOU ~ 40-63 Um, WOTE N AENTOKOKKN Kal
KaAG KaBoplopevr OIGUETPIKN) KATAVOUN TWV KOKKWV EMITPENEI TOV MO  AMOJOTIKO
dlaywpiopd Tou piypatog, AOyw TnG auvénonc TNG EmIpAvEIdC €NAPRG  ouaiac-
npoopo®nTikoU. '‘OTav xpnoidonoiouvral OIaAUTEC £kAouong YapnAoU I1EHOOUC TOTE
anaiTeital npoopoPnTIKO UAIKO HE XaUnAOTEPO HEYEBOG KOKKwV. To HEyeBOG TNG OTNANG
(Oyoc-naxoc) £xel oXEOn WE TNV NOCOTNTA TOU JEiyUATOC NouU NPOKEITAl va dlaXwpIoTEl Kal

TN OXETIKN £UKOAia dlaxwplopol Twv ouoTaTIKWV (TIC TIVEC Rf). /Ipocoyri: Ba npener va
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TOVIOTEl ) dUVATOTNTA 10U EXEl 11 AENTOKOKKN OiAIka va Oiaoriapel oTov aepa kai va
EIONVEUOTEl KaTd TN OIdPKEIA TG NAPACKEUNS TNGC oTnAnG (11 koAwvag), npdyua roAv
enPAaBec yia T uvyeia. a 1o AOyo auto ndvra n karspyaoia TS OiAIkag yiverar oTov
anaywyo LE Xprion rnpooTareuTIKIG LJAOKAG.

Mnopei va yivel pia  oUykpion MeETaEU  XpwpadToypagiag oTAANG  Kai
xpwyuaTtoypapiac flash yia To idlo deiypa diaxwpiopoU, ONwe¢ oTo eVOEIKTIKO NAPAdelyua
Mou anoTunwveral oto Ixnua 10. Av n.x. anairnBolv 8 MPEC XPNOILONOIWVTAC arnAn
¥pwuatoypagia OTAANG, ME TNV TeEXVIKN TNC Xpwpatoypagiac flash o diaxwpiopog

gnITuyxavetal o 50 AenTd kai gival kaAuTepoC!

— HEiTW o SIAUTI — HETUTO SHoAUTI

- - ~
- - 8 Wpeg || = = 50 AeTTTd
&= = 9w | b1 - PP e

L} A SO - o - i -
— - g
| T R T R | B 'THE | T ™

SxfAua 10. Alaxwpiohog Ye anhr xpwpatoypagia oThANG (apioTepad) kai AAc (de€ia)

NapaokeuaoTiki Xpwuaroypapia

H napaokeuaoTikn Xpwyatoypagia avantUuXBnke NPOKeIyévou va enw@eAnOei
kaveic and Tnv TaxUTnTa nou nNPooQEPEl N XpwuaToypagia AenTAC oTIRAdAc kai n
OlaXwpIOTIKN 1KAvOTNTA TNG XpwHaToypapiac oThAng. =Tn WéEBodo autr), To dsiyda npog
dlaxwpiopd TOMOBETEITAl KATA WAKOC MIAC YPAWMNC NAvVw O Mid  WEYAAn nAdka
XpwUaToypagiac, oTo OTEPED NPOTPOPNTIKO UAIKO TNC Kal akoAoUBwC yiveTal n avanTtugn.
Qc dIaAUTNC avanTuEng XpnolYonolsiTal ekeivog nou divel Tov KaAUTEpo dlaxwpioud oTnv
avTioToIxn Xpwpatoypagia Aentng oTmiBadac. H nopeia Tng avantuing napakoAouBeiTal
eUkoAa pe pia Aauyna unepiwdouc (yia ouadiec nou @Bopifouv). MeTd To TEAOC TNG
avanTuéng, Ta OUCTATIKA ANOMOVWVOVTAl HE €KXUAION Twv JIaXwpIoUEVRV (wvmv (TwV

OlaPOPETIKWV OUCIMV Kal TOU Npoapo@dnTIKoU UAIKOU) PE Tov KaTaAAnAo SiaAuTn.

Xpwparoypagia KaTavoung o€ oTHAN

'Onwg NdN avapepBnKe, oTNV TEXVIKN TNG XAPTOXPWHATOYPAPIac o diaxwpIiouog
TWV OUOTATIKQWV EVOC PIYHATOC ME TNV UYPH XpwHAToypagia katavounc eEaptaTal and Toug
OlaPOpPETIKOUG GUVTEAEOTEG KATAVONG MoU £Xel KABe ouaTaTikO PETAEU Twv OUO JIaAUTWV.
To nepIcoOTEPO MOAIKO oUOTNHA SIGAUTV NAPAKPATEITAl WC VA OTACIHO AENTO OTPWHA OF
KaTaAANAO UMOOTNPIKTIKO UNIKO Kal To AlyOTEPO MOAIKO oUCTNUa dpa w¢ KIVOUMEVN UYpPN

@daon. ZTn XpwudToypagiad kAaTavoung avTioTpogou @acews (Reserved phase partition

chromatography) o nepiogdTepo NoAIkOG SIAAUTNG dpa WG OTACIUN (GAcn Kal 0 AyOTEPO

MOAIKOC ¢ KivoUpevn @don. X' auTtr Tn NeEPINTWOn TO UAIKO MOU XPNOIPEUEl WG
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unooThpIYNa kaTepyaletal Pe dixAwpodigeBuAonupiTio, Nou avTidpd HE TIGC UOPOEUAOUADEG
TNG €MIPAVEIAG TOU UMNOCTNPIYHATOG, OMNOTE WEIWVETAl £TC1I N IKAVOTNTA TOU VA GUYKPATEI
vepO. Ta nio ouvnBiopéva UAIKG unooTnpiypata eival To silica gel, o oeNiTng (celite) n
kuTtTapivn (cellulose). H grdoiun @daon sival guxva vepod ) udaTika pubpioTika diaAlpara,

apaiod Benkd ) udpoxAwpPIKO OEU, N HeBavoAn. H kivouysvn @aon duvaTov va sival hiyuarta

BouTavoAnc-xAwpopopuiou, BouTtavoAnc-BevloAiou, TETPpaxAwpPavOpaka-oEeikou
ailBuAeoTeEpa, K.a. Mapadeiypata ouoTnUATwv OIGAUTWV OTNV TEXVIKN TNG aVTIGTPOMOU
(PAoEWG €ival To okTavio (KIvouuevn ¢pacn)-60% udartikr] pebavoAn (oTaciun ¢aon), eniong
TohouOAIo-oppapidio. O1 dUo uypéc gaocelc avadslovtal ot pia SIaxwpIoTIK Xodavn,
dlayxwpileTal n @acn nou Ba Xpnoiyonoindsi w¢ oTaciyn, HEoa oTnV onoia PEPETAl TO UAIKO
nou 6a xpnoiyonoinbei w¢ UNOCTAPIYHA Kal YeWIleTal pia yudhivn oTrhAn PE auTO TO iyua
000 YiveTal nio opolopoppa. O1 EpapUoyEC TNG XPWHATOYPAPIAG KATAVOMNG KE GTNAAN gival
NOAAEG, 1D10iTEPA OTO JlAXWPIOUO OHONOYWV UE OpacTIKEC oudadec, Ta onoia dev Ba
pnopoloav va dlaxwpioTouv Pe XpwuaToypapia npoopopnoews. 'ETol £xel eniTeuxBei o
Olaxwplopoc aAkooAwv, Ainapwv oEEwv, (paivoAwv, NPWTEIVOY, MNOUPIVOYV, OTEPOEIdWV Kal

Nimdiwv.

Xpwpatoypagia “Enpnc” oTAAng

>Tn Xpwuaroypagia &npnc otnAng (dry-column chromatography), To OTEPEO
NpoopoPNTIKO UAIKO (OiAika) anoxuveTtal o€ Wia Enpry yudAivn oThiAn- &va dinénTikd Xwvi he
naro and nopwdeC yuahi, 6co yiveral nio opoidpopPa. To npo¢ dIaxwpIoHo Miyua
Npoopo®ATal o€ hia aAn noooTnTa npoapoPnTikoUu UAIkoU (oiAika), apou diaAubsi ot pia
HIKp nocdTnTa Tou JlaAUTn €kAouonc, npooTebei Aiyn oiAika Kal CUUNUKVWOED PEXPI
Enpou, kar npooTiBeTal oTnv KopuPn TNG otrnAng. O dIaAUTNG €khouong apnveTal TOTE va
KaTéBel and Tnv Kopupry TNG OTAANG MEXP!I va ¢BACEl OTO KATW MEPOG TNG OTNANG
(spappolovtac Aiyo kevo). H g£khouon Tou OIGAUTN Kal O dlaxwplopog Yiveral Ye Tnv
Xpnolponoinon Tou kevoU Tng Bpuong, oav pia Guokeur dINBnong kevol. MeTd and kaBe
€khouon, o€ avtiBeon We TNV OUMBATIK OTAAN  Xpwpatoypagiac, o  dIaAluTng
anopakpUveTal NANPwC. AkoAouBoUv dIadoXIKEG EKAOUCEIG. SUYKEVTPWVOVTAlI T KAAouaTa
Kal eAéyxovral pe TLC. AkohouBsi €AeyxoG, GUANOYN TwV €MIBUUNTOV KAQOPATWV Kal
anopdkpuvon Tou dlaAUTn. Eivar pia napahhayn Tng Xpwuatoypagiag oTtnAng, dedopévou
OTI KAl OTNV NPOKEIYEVN NEPINTWON «NAKETAPETA» [ia oTHAN e ENpd Npoopo@PnTIKO UAIKO

Kal OXI aimpnua Kai, onwe (aivetal oto Sxnua 11, ival pia noAU guxpnaTn TEXVIKN.
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B10EeiS1o Tou TUpITIOU

BmBnnkn yodvn

TAOTTIKOE TUNBETHOC

_'_'_.,.r .
amnong

—ll MPOC KEWO
Bpuong

DOKIPOOTIKG S TAIVIE

" BIBnTIKSG YXwvi

>xnda 11. XpwpaTtoypagia Znpng ZTNANG

[MooOTNTEC KAl XAPAKTNPIOTIKA OTAANG

AlapeTpog [HocotnTa [HocotnTa AwAdTNg

oTNANG ciMKag osiyparog £khovong
30/40 mm 15¢g 15-500 mg 10-15 mL
40/50 mm 30¢g 053¢ 15-30 mL
70/55 mm 100 g 3-15¢ 20-50 mL

evikéc MapaTnpnoeic

H enidoyr) Tou kataAAnAou UAIKOU Mou XpnoIUoMoIEiTal yia YEUIOUA ThG OTAANG
e€apTatal and To €idoC TNG XpwHATOypagiknc HeBOdou nou Ba epapuocTEl OTO
OUYKEKPIMEVO OIaXWPIoPO, M.X. OTn XpwHdToypagia npoopo®nong, Iovavralhaync n
nnNKTAG. H Xpwpatoypagia npoopo®nong e@apuodletal noAU OTnv  NAPACKEUAOTIKN
Opyavikn Xnueia, 6nou cuvABwC anaiTeital o kabapiIoPOG TWV APXIKOV OUCIOV Kal MOAU
NEPICOOTEPO TWV MPOIOVTWY TNG avTidpaoewc. O XpwUATOYPAPIKOC OdlaXwpIoPoC HE
IovavTaAAGKTIKEG pNTIVEC €ival hia XproIUn avaAuTIKr Kal NapackKeUdoTIK TEXVIKN Yia Tov
OlaXwPIoHO MIYHATwV O&IVwV Kal Bacikwv (N.X. aUIVOEEWY, auivopaivoAwv K.d.), kabwg Kal
yla TNV anopovwon oUudETEPWV OPYAVIK®V EVWOEWY anod udaTikd dlIaAUUaATa nou NEPIEXOUV
KATIOVTIKEC I QVIOVTIKEC ouoiec. H ypwpatoypagia nnkTAG e€ivalr pia  noAUTIPN
XPWHATOYPAPIKN TEXVIKN YIA TNV NOCOTIKA avaAuaon HIYHATWV (PUOIK®MV NPOoiOVTWY HEYaAou

popiakoU Bdapoug (n.X. NpwTeiveg, nenTidla, £vupa, OPHOVEG, VOUKAEIKA o&ga K.d.).

2Tn XpwuaToypaia npoopdpnaong, Ta NEPIGOOTEPO XPNOIKONOIOUKEVA UAIKA €ival

n aihika (SiO2) kai n ahoupiva (Al203). H aloupiva, dTav sivar avudpn, €ival no dpacTiK)
ano Tn oiNIka Kai Xpnolgonolsital yia diaxwpiopd MyOTEPO MOMK®WV EVWOEWY, ONwc RX,
RCOR, k.a. MNa 7o SIaxwpIoKo Mo MoAK®WV evwoewv, onwg ROH, RCOOH, RNH: k.d.,
Xpnoiyonoigital gidika, nou €ival Alyotepo dpacTikog Npoopo®nTiG. MoAU NOAIKEC EVWTEIC

oe ahoupiva dev peTakivolvTal, Pn NoMKEC EVWOEIC O OiAika BpiokovTal OTO UETWMNO TOU

67



OIaAUTN: QUTEC OI GUMNEPIPOPESG TPOMOMOIOUVTAIl HE TN XPRON TwV MOAIKWV 1} U MOAIK®V
dlaAlutwv. H ahoupiva undpxel os 3 popPeg, Tn Baaikn (pH = 10), Tnv oudétepn (pH = 7)
Kal Tnv O0&ivn Hopen (pH = 4). Ze kaBe nepinTwon npenel va yvwpilel kaveic To €idog Tng
ahoupivac nou Ba Xpnoiponoindei MPOKEIMEVOU va ano®euxBolv niBaveg aveniBUPNTEG
avTidpdoeic.

(H Baoikri adouuiva eivar duvarov va odnyrioel o€ UOPOAUON EOTEPWV, ) O&IV) OE
apuodTwon Twv aiAkooAwv, 101aITEpa TPITOTaywV AAKOOAWVY, 1 vVa MPOKAAECE! ICOUEDIOLO
OINAWV OaLIaV, OrnOTE O€ EIDIKEG NEPINTWOEIC OUVIOTATAI ) OUOETEQPN aAouuiva).

AMa UAIKG nou XpnaoiponoloUvTal oTn XpwHaToypapia npoopoProcws ival Ta:
MgO, MgCQOs, CaC0s, Ca(OH)2, CaSO4, AakToln, auuAo, kuTTapivn K.d.

H npoopo@nTikn 10XUC €EapTdTtal and To npoopo®nTIKO UAIKO aAAG Kal ano Tnv
NoAIKOTNTA TNC NPOCPOPNUEVNG EVWang, €ival O avTioTpoPn TN eUKoAiag EKAoUan|G TNG.

H eukoAia £kAouonc Twv akoAoUBwV KaTnyopIwV OpyavikwV EVOOEWV EXEl WC ENG:
Kekxopeouévor udpoyovdvlpakec> aAkévia, dAkivia, apwparikol
UdpoyovavOpaKeg> O0TEPES, AAOEUOES Kal KETOVEG > aIVES, aAkOOAES, BeIOAeg >
paivoleg, kapPo&ulixa oéea.

H @uUon Tng kivnTAG @aong eivar eniong PeydAng onoudaidTnTag yia Kabe
XpwpaToypa®iko neipapa. O diaAlTnG, Onwg npoava@épBnke, WMNopei va npoopo@ndsi
Navw OTO OTEPEO, PE CUVEMEID VA NAPATNPEITAl €va AVTAYWVIOUOG WETAEU JIGAUTQV Kal
OUCTATIKWV TOU MNPOG avaAuon MIYHATOC wC NpoC TNV MPOoPOPNTIKOTNTA TOUG OTNnV
€NIPAaveIa Tou NpoopoPnTIkoU UAIKoU. Eav o d1aAUTNC Nou XpnOoILoNoIEiTal oTnV £KAouon
gival NepIoodTEPO NOAIKOC Kal MpoopopdTal IoXUpOTEPA anod OTI Ta CUCTATIKA TOU MiypaToc,
auTa Ta ouoTaTika 6a napacupovTal TEAEIWG aTNV KIVOUHEVN PpAacn kai o SiaxwpIoHOG dev
Ba eival 1ikavonoinTikoG. Ma &vav anoTeAeopaTiko dlaxwpiopo, o dIaAUTNG avanTuéng n
£khouonc npénel va ival AiyoTepo MOAIKOG anod Ta ouOTaTIka Tou WiydaTtoc. EnminAfov, Ta
OUOTATIKA TOU WiypaToc NPENEl va gival apkeTd OIAAUTA aTov BIaAUTn €khouang, OIOTI Ot
avTiBeTn nepinTwon 6a Napapsivouv POVIKA NPOCPOPNUEVA OTN OTAGIUN GAon TNG OTHANG.
O1 idlo1 dlaAUTeEC nou  xpnoidonoloUvTal  oTnv  XpwlaTtoypagia AenTng oTiRadag
XpnoidonolouvTal kal oTnv Xpwparoypapia oThANG.

'Oco nio noAikoi dIaAUTEG XpnaoiponoloUvTal, TOOO ypnyopoTepa ekAoUovtal Ta
ouoTaTIKA £vOC PiydaTtoc. O pn noAikeC ouoieg dev diaxwpilovTal Je €va noAiko diaAuTn,
onwc¢, €nionc, NoAikEG ouaiec dev diaxwpilovral pe €vav pn nohikd diaAutn. MNa va
EenepaoBei auTto To NPOBANMUA Kal va diaxwploTouv TOCO 01 NOAIKEC 000 Kal Ol Jn MOMKEC
ouociec ot éva piyua, yivetar otadiakr) au&non Tou nocooToU TOU NEPICOOTEPO MOAIKOU

OlaAUTN o€ €va piyha dUo dIaAUT®V.

O napakdTw nivakag katataooel PEPIKOUC Kolvoug dIaAUTEG avanTuéng KaTa oeipd
NoAIKOTNTAC (EAOUOTPOMIKN GEIPA 1) OEIpa EKAOUCNG).
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AlaAUTNG ZxeTikn MoAikoTnTa IEwdec” mPas (20°)*
N-nNevTavio 0,00 0,23
neTpehdikoc aibEpac 0,01 0,30
KUKAOEEAVIO 0,04 1,00
TeTpaxAwpdavepakac 0,08 0,97
TOAOUOAIO 0,29 0,59
Bevldhio 0,32 0,65
XA\wpopdpuIo 0,40 0,57
dixAwpopedavio 0,42 0,44
aKETOVN 0,56 0,32
0f1kOC alBuleaTEPAC 0,58 0,45
aiBavohn 0,88 1,20
uebavoAn 0,95 0,60
0&1KO 0l >1,2 1,26
vepO >>1,2 1,00

*Ooo ueyalutepo eivar 10 1EWdec TOU OlaAuTn, TOOO Mo apyd yiverar n avantuén  Tou
Xpwuaroypagriuaros (€€ airiag ¢ OUOKOAOTEPNG LIETAKIVIIONG ToU M0 NMaYUPPeUoToU OlaAuTn
avanTuéng LEow ToU rpocpoPnTIKoU UAIKOU).

H npoopo®nTikr} IKavoTNTd, 0 NOAIKO UNOCTPWHA, dIAPOpWV EVWOEWV Yid &va
Oedopévo BIaAuTn Kal n ekAouaTIkh dUvapn diapopwv dIAAUTWV yia pia dedouévn ouacia

au&avel wg €&nc:

KEKOPETUEVOI
-Cl. -Br, -l UdPOYOVAVOPOKEG
~ o= c”
~ N aAkévia, aAkivia,
-OR apwuaTleKoi
UdPOYOVAVOPOKE:
-CO,R poy PaKeG
Mpoopo@nTiK  \ EukoAia
1I0XUg c=o0 €0TEPEG AADEUDES, ékAouong
S1apopwyv -CH=0 KETOVEG opYaVIKWV
TTOAIKWV ouscIWV
(o]l teTY] SH
aAKoOAeG , apiveg,
-NH, BeI0Aeg
-OH
PaIVOAEG,
-CO-H KapPoEUAIKG o&éa

AAAEC CUYXPOVEG XPWHATOYPAPIKEG TEXVIKEG

H aépioc xpwpuatoypagia (Gas Chromatography, GS) kai n uypr] Xpwuaroypagia
uwnAng nieong (High Pressure Liquid Chromatography, HPLC, BA. Sxnua 11) anoteholv
oUYXPOVEC, TEXVOAOYIKG AVEMNTUYMEVEG, TEXVIKEG, NMou Paocikd aTnpifovral oTIC IDIEC apyXEC
Kal NpOOMEPOUV O EAAXIOTO XPOVO aKpiBela Kal MOAU KaAd anoTEAEGUATA MOIOTIKA Kal

MoCoTIKA.
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2xnMa 12. SUoKeun uypng XpwHaToypaiag uwnAng niéosewg (HPLC)

AZKHZEI> XPQMATOIPA®IAZ

AUO KUpIWC TEXVIKEC PBpiokouv MoOAU ouxvny €@apuoyn o' €va EpyaoTrplo

Opyavikng Xnueiag: n xpwpatoypagia Aentrg aTiBAdag kai n xpwHartoypapia oTAANG.

a) Xpwyaroypapia Aentric oripadac
1. AlaXwpIOHOC aMIVOEEWY

2. AiaxwpIopoC avalynTIKWV Gapuakwv

B) Xpwparoypapia oTriAng
AlaXwPIOPOG o-VITPOPAIVOANG anod Ta NpoiovTa vViTpwong TN Gaivoing.

A. XpwpaTtoypaia AenTAG oTiBadag

1. AlaY®PIoHOC-O1aKPIoN-AVIXVEUON AUIVOEE@WV

AivovTal udaTika diaAlpaTa TwWV NApakaTw apivoEEwv: L-aAavivng, L-Asukivng,
udpoxAwpikng L-Auaivng kai yAukivng, kabwg kai Eva ayvwoTo Wiypa-0iaAupa opIoHEVWY €€
auTwv.

TonoBetrioTe and pia knAida Tou diaAUPATog Tou KABE apIvoEEog, kabwg kal Tou
AyvwoTou og NAAGKa Xpwuaroypapiag, emoTpwiuevng Ke dio&eidio Tou nupiTiou (Silica gel)
oe andéoTaon and To KATW AKPo TNG ~1 cm kal apnoTeE va OTEYVWOEl. EToINAoTe TO
dlaAUTn avanTtuéng pe avapign 70 mL 7-nponavoAng kai 30 mL nukvhg USATIKAG appwviag

(25 %, d=0.88). BaATe OTO £0WTEPIKO TOU BaAduou avanTuénc éva dindnTikd XapTi
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Bpeyuévo pe Tov id1o dIaAUTN, nou Ba €I0AYETE €nionG MECA OTO XpwUaToypa®ikd Baiapo
O€ TETOIQ NOOOTNTA, WOTE Va KAAUNTETAl OAN N €MIPAveId Tou Nubpéva. TonoBeTAOTE YETA
Tnv nNAdka Yéoa oto BaAapo va avanTtuxBei. MeTa To TEAOG TNG avanTuéng, va WekaoTe
TNV NAGka pe diaAupa vivudpivng kai va Tnv Bepuavete otoug ~1000C PEXPI va EPPavIoTE
TO 10OEG XpWHA.
2NUEIWOTE TO KEVTPO BApouc kabe knAidag kal unoloyioTe TIC TIMEC R yia kaBe
apivoEl. Baoel Twv TIwV Ry, BpeiTe Ta oUOTATIKG TOU AYVAOOTOU HiyHATOG Nou oag SOBNKE.
AITIoAOYNOTE TIG DIAPOPEC OTIC TIUEG Rf TwV JIAPOPETIKWY AMIVOEEWV.
H wvivudpivn (ninhydrin) avridpd pe agivo&€a kal apivec kar divel évrova 1wdn

Xpouara:
]

hinhydrin Ha0
- RCHO

0=
purple colored ﬂlr‘lh*..fdrlﬂ Cs N,
product _ Hzo
2

lpoooyri: Na ano@eUyeTe TNV €NAgr TNG vIvudpivng pe To dEpua, yiaTi avTidpd,
gniong, Ye auto (TIC eAeUBEPEC aPIVOPAdEC TwV NPWTEIVWV Tou dEPUATOC) Kal divel Xpwua

Mou (QEUYEI HETA and apKeTO XPOvo.

Aivovtai: HoN-CH(R)-COOH,
R=H, I'Aukivn- Glycine (Gly, G)
R=CHs, AAavivn-Alanine (Ala, A)
R=CH2CH(CHz)2, Acukivn- Leucine (Leu, L)
R=(CH2)4NH, Augdivn-Lysine (Lys, K)

Aoknor: Na ypAweTe avaAuTikKd TOUG OUVTAKTIKOUG TUMOUC TWV WG Avw

AUIVOEEWV UNO Pop@r) SINOAWY, KABWE Kal T aTepeoxnMEia evoc L-apivoggoc.

2. AlaXwpIoHOG-aviXVEUON avaAynTIKOV pApUaK0V

>ac divovTal Ta €ENG avalynTika pApUAKa:
Depon, Panadol, Aspirin, Anadin ka1 Panadol Extra. lNapaokeudote peBavoAiko
aiwpnua and kdbe (papPakeuTIKO 10100KeUAoNa WG €ENG: KovionoinoTe 1/4 kabe diokiou

avaiynTikoU XwploTa kal avadeloTe he peBavoAn (2-3 mL) o€ €va JoKINAOTIKO OWANVA HE

oH . R\T_,':':'z — 2 HaD )D —COs @s "
s 2 —= | — T =,
oH MHz R =]
O 0 o
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Tn BorBeia piag yudhivng papdou Kai XpnolhonoInoTE TO UNEPKEIYEVO PeEBavolikd diaAupa-
ekXUNiOpa, MeTG Tnv  kataBuBion Twv adliGAUTWV €kJOXWV, YId TA NAPAKATW
XpwHaATOYpa®Ika neipayara:

(1) XpnoigonoiwvTac TPIXOLIDEIC GWANVEC TONOBETAOTE NAVW O MAAKA AEMTAG
oTiBadac pe eniotpwaon oidika (TLC) knAidec Twv Panadol kai Aspirin. BpeiTe TIC avTiOTOIXEC
TIMEG Rf We B1aAUTN avanTuéng dixAwpopedavio. H gpgpdavion Twv knAidwv yiveTal Je Aduna
unepINdOUC PWTOC 254 nm 1) o€ Baiapo 1wdiou.

(2) EnavalaBete 1o neipapa (1) xpnoigonol®vrac wc SIaAUTn avanTuéng piyua
dixAwpopedaviou-uebavoing, 1:1. BpeiTe TIC TIWEG Rr kal €EnynaTe Tnv Tuxdv aAlayn Toug
G Npog To neipapa (1).

(3) Ze pia AMn nAdka oTiBadag TonodeTrnoTe KNAIdeC Twv Panadol kal Aspirin kai
BpeiTe TIC TIWEC Rr pe SIAAUTN 0EIKO alBuleoTEpa. TI NapaATNPEITE;

(4) EnavaAaBete 1o neipapa (3) npooBéTtovrac 5 otayoveg oflkoU OEEoC oTov
OIaAUTN avanTugng kai BpeiTe TIG TIWEG Rr. Ti dlagopd undapyel kai yiaTi;

Molog €ivai o kataAAnAoTepog dIaAlTNG €kAouong yia Tov JlaXwpIoPO TuXOV
MiyuaToc Panadol kai Aspirin;

(5) EnavaAaBate To neipapa (4) Balovrag napanAeUpwg KNAIGEG TWV ayvROTwWV
Anadin, Depon kai Panadol Extra. Ano Tig TIpEG Rr Bpeite Tn oUOTAON TWV AYVAOOTWV

QapUakwv. (7o Anadin repiexel, EKTOC Twv dAAwv, kapeivn kai Beiikrj kivivi).

OH
coH ¢
0—C
CH,
HN CH
~c
[
o)
1°, akeTuAo-4-UdpoEuaviAivn 2°, akeTUAOOANKUAIKO OEU (1} Aspirin)

(i Panadol r} Depon 1y Paracetamol r} 4-akeTapido@aivoin)

H CHs N
CH;0 i N Hso, )N\ L >
- 4
9@ 0y
CH,

BeIKn KIvivn Kageivn
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B. Xpwpartoypa®ia oTAANG

AlaY®pIoUOC HiyHAaTOoG 2-VITPO@AIVOANG, 4-VITpo@aivOAng kai 2,4-31viTpo@aivoAng

(Ta kUpia NpoidvTa ano Tn ViTpwon TNS garvoAng pe apaid vitpiko ofu).

Qc yvwaTov, n viTpwon Tou Bev{ohiou npoc viTpoBev{OAIO niTuyxaveTal and €va
MiyHa nukvov ofEwv, VITPIKOU kai BegikoU, To “0ofU viTpwong”. Me TIC iBIEC OUVONKES N
@aivoAn, nou eivai mo OpacTiki and To PBevlONO Ot nNAEKTPOVIOPIAN  APWHATIKN
unokartaoTaon, divel 2,4,6-TpIvITpoPaivoAn (NIKPIKO 0EU), v N HOVOVITPWGN auTng WUNopeEi
va yivel ue apaiod vitpiko ofu. H @aivoin pe apaid vitpiko ol atoug 15 °C Sivel piyua o-viTpo-
(4 2-viTpo-), n-viTpo- (| 4-vITpo-) Kal 2,4-dIvVITpo-paivoAnc, pe anddoan nepinou 40, 13 kal
5% avrTioToixa. Kai ol dUo avTidpAoeIC ouvodEUoVTal JE APKETA WEYAAO MOCOOTO MPOIOVTWY
0EeidwoNg TNS PaivoAnc.

AvTidpaon:

. H:80, H;80, _ .
HO-NO, === HoO-NO, === H30 + HSO, + NO2

+

HSO,
OH OH
OoN NO,
HNOy/HoSO4 + TpoldvTa o&eidwong Kai
TTOAUPEPIOHOU
NO,
TTKPIKO 08U
OH OH OH OH
apai6 HNO, NO, NO2
+ + + TTpoIdvTa 0geidwang Kal
TTOAUMEPIGHOU
NO, NO,
40% 13% 5%

MelpapaTiko PEPOG:

(a) [ToioTIKOC EAsyYOC dlaxywpIouoU Liyuaros 2-vitpo@aivoAng, 4-vimpogaivolnc ar 2,4-

OvITpo@aivoAng ue xpwuaroypapia Asnrric orifadag(TLC)
Aiveral éva piypa (M) 2-vitpopaivoAng (0.3 g.), 4-vitpo@aivoing (0.1 g.) kai 2,4-
diviTpogaivoAng (0.1 g.). MeTa ano Tnv Kovionoinaor Tou, dIaAUETal JIKpr NocdTNTA autou o€

nepinou 1 mL oeikou alBuAeoTeépa (ACOEL) kal pe TPIXOEIOr owArva TonoBeTeITal Yia knAida
o€ XpwpaTtoypa®ikn nAdka ahoupivag (Al0s, alumina). Me Tov idlo TpoMo TomoBeToUVTal

OinAa knAIdeg 2-viTpopaivoAng, 2,4-0IviTpo®aivoing, 4-vitpopaivoAng kai gavoinc. H nAdka
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auTr QépeTal o KaTaAAnAo Baiapo (1} HIkpd KaAUPPEVO NOTAPI) kal avanTuoosTal Je SIaAUTN

avanTuénc ofikd ailBuleortépa (AcOEt) kai nerpeAaikd ailBépa (p.e.) (0.0.=40-60 °C), ot

avaloyia Oykwv 1:2. MeTa Tnv avanTuén, vivetalr egpavion Twv KNAIdwV PE UNEPIVDEC PwC

(254 nm). [Ipocoxr} pdTia kai Xepia va unv ekTedouv aTnv akTivopolia.

4 mm

émou: M = piypa o-vitpo-, T-vITpo- Kai 2,4-O1VITPO-QaIvoAn
1 = 0-vITpo@IvoAn
2 = 2,4-01viTpo@aivéAn
3 = m-vITpopaivoin
4 = @aIvoAn

7mm | M 12 3 4

XpwpaToypa@ikr) NAdka yia avanTugn Tou piypatog M pad Ye npotuna deiyyarta 1-4.

2nuUeiwvovTal ol dIaPOpPETIKEG KNAIDEC e WOAUBI kal unoAoyilovTal ol TIREG Rf kaBe
knAidac. 'ETal eniBeBaiwveTal 0 NOIOTIKOC EAEYXOG TOU MiYHATOC Kal EAEYXETAI av gival duvaTog
0 JIaXWPIOHOC TOU WE XpwUaToypa®ia oTnAng.

Av ol KnAidec (Ta ouaTaTIkG TOU PiypaTog) oTnv NAJKa €Xouv UETAEU Toug diapopd
Rf ~0.5 (ARf > 0.5), TOTE yia TOvV NOCOTIKO dlAXWPIOKO TWV CUCTATIK®V TOU HiyHATOG HE
oThAN xpeialetar ~20 QopéC To BApog TNG ouadiac oe npoopo®nTikd UAIKO (aloupiva). H
noooTnTa Tou dIaAUTN yia TNV €kAouan TnG oTAANG sival BEua gunelpiko, Ta desiyyata Tng
£kAOUCONC EAEYXOVTal XpwHaToypapika Ye TLC, n €kAouan dlakonTeTal OTav To uypo-didAupa
nou OUAAEyeTal ano Tnv oTnAn dev nepiExel aAo ouoTaTikd. O JiaxwpIoPoC TwV TPIOV
OUCTATIKWV TOU WC AV PiyHaTog yivetal KaAUTEPA WG akoAoudwG.

(B) _Meipauarikri _dladikaoia _ diaxwploLoU  yaros  2-viTpo@avoins, — 2.4-

OIVITDOPAIVOANC Kai 4-VITDOQaIvVOANC LIE xpowuaroypapia orrAnc.

EToipaletal wg othAN pia npoxoida 50 mL ye diaueTpo 1.5 cm kal Ye oTpogiyya
Teflon,TonoBeTWVTAG €va HIKPO KOUUATI and uaAoBapBaka rn BauBakl oto KATW PEPOG TNG
oTAANG. H oTAAn yepiCetar pe diaAuTn (Miypa AcOEt /p.e. oe avahoyia Oykwv 1:2) kai
aprveral va otalel apyd. Me Tn Bondeia evog pikpoU Xwviou BInenaong npooTiBsTal oudETepn
appog (nepinou 0.6 cm) navw ano Tov ualoBdauPaka (fy To PauBaki), €nsira 25 g ahoupivag
WG aiwpnua atov idlo diIaAUTn kar &ava dupog, npooéxovrac o SIGAUTNG va KaAUNTEl Tnv
ahoupiva. ZUPQwva HE TIG OdNYIEG TOU MEIPAPATOG, TOMOBETEITAI NPOCEKTIKA TO MPOC
dlaxwplopd piypa dilaAupévo og ~2 mL CH2Cl, ndvw and Tnv agpo, Kai yiverar £ékhouaon Pe 50
mL Tou 1diou piypaTtog diaAUTN. ZuMéyovTal OAa Ta kAdopata Tou JIaAUTN Kal, PETA ano
XpwUaToypaPIkd €AeyX0, KpATOUVTAl €KEiVA MOU MEPIEXOUV TNV NPWTN €KAOUOHEVN kabapr)
opyavikn €vwon oc npoluylouévn agaipikn @IaAn. Suvexiletal n €kAdouan pe AcOEt (50 mL),
OUAAEyovTal Ta avTioToixa khaopata (~50 mL 3IgAUTn ouvoAikd), eEAEyxovTal Kal pEpovTal O
delTepn NpoluyIoEVN GQAIPIKN PIAAN yia CUPNUKVWON. Me Tov TeAeuTaio dIaAUTN €kAouong

(biypua 50 mL AcOEt +2 mL CH3CO2H) ouM\éyovTal ~55 mL S1aAUTn o€ TpiTn npoluyiouévn
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opaipikn @1aAn. 'OAa Ta kAaocpaTa (ano kaBe opaipikn) 1, 2 kal 3) eAEyXovTal OUYKPITIKA HE
TO apyIKO Wiypa Pe Tov idlo Tpono. YnoAoyidovTal ol TIYEC Rr, YeTpoUvTal Ta onueia THEEWG

TWV EVWOEWV Kal UnoAoyileTal n OXETIKr oUOTACN Tou OgiydaToc.
2nueiwon. H aloupiva Tou eunopiou eival evepyotntac I. Me npoobrikn 6% H20

oTnv aloupiva kal Tnv €I0IK) KaTepyaoia anevepyonolgital Npog evepyoTnTa III, kaTAAANAn

yla auTo To JIaxwpIGHO.

75



XAPAKTHPIZTIKEZ ANTIAPAZEIZ

OpIOPEVEG TAEEIC OPYAVIKOV EVOOEWV [ OPIOUEVEC OUADEC EVWOEWV divouv
“XapakTNPIOTIKEG avTIOPACEIC”, ONwe AéyovTal, avTidpdoelg dnAadn ol OMoieg yivovTal auEowg
avTIANNTEG €iTe Pe TNV alhayr XpwHATOC, €iTe Pe TNV katafubion 1nuaTtog, TNV E€kAuan
(PUOaAidwWV aspiou fj XapakTNPIOTIKNAG OOUAC.

Me TIC avTIOPAOEIC AUTEC VIVETAl PEPIKEC (POPEC AViXVEUOT TauTonoinon n didkpion
OlIaPOpWV 0PYAVIKWV EVWOEWV (MOIOTIKOG EAEYXOC).

MNa T7Ic avmidpdosiC auTéC umopoUv va XpnoligonoinBouv €AdXIOTEC MOCOTNTEG
avTidpaoTnpiwyv, OPwC nNpénel va dobei NPoaoxr OTIC OXETIKEC NOCOTNTEC yia va Wn €EayovTal
AaBoc oupnepacpata ano £o@alpéva neipapata. M.x. nepioosia £yxpwpou avTidpacTnpiou
Mnopel va kaAUWel To XpwHa TOUu NpoidvTog kai n avTidpaon va (avei apvnTikr, Heyain
noootnTa dIaAUTN Ynopei va diaAloel To avapevouevo i(nua K.d.

Eniong, ol xapakTnpioTikég avTiIdpdoElC YWwOTNG Kal AyvwoTng £vwaong NpeEnel va
OleEayovTal napaAnAa, PE TIG iDIEC GUVBNKEG, WOTE Ta anoTEAECUATA va €ival ouykpioipa.

Aivovtal napadeiypuata PHEPIKWY XapaKTNPIOTIKWY OPAdwY.

1. AnoyxpwpaTiopog 3. K>Cr:07-0O8eidwon EVOOEWV

Aidhupa KoCr207 o€ H20 (~5%) oEuviopévo pe apaid d. HSO4. To didAupa auto
gival évrova NopTokaAOXpwuo Kal gival oEEIdwTIKO. META TNV avaywyr] ToU PHETATPENETAl O
npaacivo, Aoyw oxnuatiopou Cr3+,

OEeidwvel aldelidec , 1° kal 2° ahkodAeg, avayovTta odkxapd, aikuhoBeviOAia K.d.

Ta aAkévia pe ofeidwon Oivouv, KaT' apxnv, ciss JIOAeC kal, akohouBwg, oEsidwvovTal
nepaiTepw npog o&€a (RCOOH).

KoCroO7/HoO/H+
RCHO > Cr3+ 4+ RCOOH
KoCroO7/Ho2O/H+ KoCroO7/Ho2O/H+
RCH20H » Cr3 * + [RCHOQ] »RCOOF
KoCroO7/HoO/H+
RoCHOH » Cr3t + RoC=—0
KoCroO7/HoO/H+
YAUKGZn 2rerT2 » Cr3 T 4+ TpoidvTa ogeidwaong
R KoC /H%+
> c—o 2 >
R /\

OH
@ KoCroO7/HoO/H+ Oi
OH
KoCroO7/HoO/H+
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2. AnoXpwuaTiopdg 8. KMnO4 - OZEid00n EVOOEWV.
AiaAupa KMnO4 (~5%) og H20 + apaid H2S04.

To 3. KMnO4 €xel Xpwpa £vTovo MNopQupo. MeTa TNV avaywyr] Tou Ot OEIVeC

OUVONKEG ANOXPWHATI(ETAI HETATPENOPEVO O Mn?*. Ze OUDETEPEG N BACIKEG OUVONKEG

HETATPENETAI O KAPE-PaUpo ilnua MnO». OEsIdwvel eVvWOEIG Onwe To didhupa Tou . KoCr207

(1)

3. Avaywyn 8. AgNO3/NHs (avT. Tollens)

>e apald 8. AgNO:z npooTiBetal apaid 8. NHs, pEXpl va sEagavioTsi To apxika

oxnuaTiopevo Aeukod idnua AgOH. To avTidpaaTnpio autd (Tollens) napaockeudleTal akpIBwg
npiv and Tn Xxpnon Tou. To avmidpacTtrpio Tollens ofeidwvel ekAekTIKG aAdelidec (kal
avayovta odakyapa) npo¢ of€a, evw o Agt peratpénetal oe Ag®, nou emikaBeTal oTa
TOIX®WMATA Tou JOXEIOU TG avTidpaonc wg KATonTpo.

Ag* + 2NH3 — Ag(NH3),"

Ag(NH3)*
RCHO ——— RCOO™ + Ag°

EAaxioTn noodTnTa ouadiag kai avTidpacTnpiou o DOKIYACTIKO OwArnva BepuaiveTal
o€ UdPOAOUTPO. Z€ Aiya AenTd eu@avideTal KATONTPO ApyUpou.

Aokiun: CH3CHO, yAukddn, akeTovn

4. AAoopuikn avTidpaon - Aokipacia 103o@opuiou
Tnv avtidpaon autr divouv n akeTaAdelidn, ol peBuloketovec (RCOCH3), n

aiBavoAn Kal YEVIKG ol aAKOOAEC Tou TUnou R-CH(OH)CHs
>e aAkaMiko d1aAupa pe NaOH napouaia Io/KI fj Io/Nal avTidpouv kai 8ivouv KiTpIvo
ilnua 1wdo@oppiou (CHI3) xapakTnpIoTIKNAG oounG. Mapoucia a\\ou aloyovou X2 (Cl2 iy Br2)
avti Tou I> oxnuartietar To avrioToixo npoidv CHX3, dnA. CHCl3 (xAwpopoppio, dxpwio) n
CHBr3 (BpwHo®OpHIo, KOKKIVWNO), Nou ival uypa.
lo/NaOH/H20

RCOCH3 1i RCHCH3 » RCOO Nat + CHI3|

H
Mikprj nogoTnTa ouciag kal 1-2 mL H20 kar 1-2 mL 8. NaOH 2N og JoKIJaoTIKO
owArva BeppaivovTtal og udpohouTpo. MpooTiBevTtal uno avadeuon 1-2 mL diaAUpaTog
I/KI/H20. MapaTtnpeital €€apavion Tou KaoTavépubpou Xpwuatoc Tou I kal spgpavion
KiTpivou I{fuaTog CHI3 (o€ Aiya AenTa).
Aokipn: CH3COCHs, CH3CH20H, CH30H.
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5. AvTidpaon pe 2,4-8iviTpo@divuludpadivn
ANOE(idEC  Kal

KETOVEG avTidpolv pe  2,4-diviTpoaivuludpadivn  Kal

divouv
udpadloveg, Eyxpwua npoidvra (I UaTa XpwHaTos NopTokali €wg epubpo).

R
C——0 + HoN—NH —NOo——> C=——=N-NH —NO Ho0O
HAR > Hi R > 2| + He

NO2 NO2

Mikpr} nocoTNTa ouadiac diaAueTal og Aiyn ailBavoln kal npoaoTiBeTal hikpry noodTNTa
avTidpaoTnpiou oc OoKIMAOTIKO OwAfva. e Aiya Aentd oxnuartiletal €yxpwpo inua. To

avTidpacTiplo anoTeAeital ano: 2g 2,4-dwvirpogaivuludpadivng os 100mL MeOH kai 4mL
n.H2S04

Aokiun: akeTaAdelidn, akeTovn, Bevlaldelidn

6. AvTidpaon pe vivudpivn

Or apiveg (RNH2) kai Tta apivo&€a (HaNCH(R)COOH) pe enidpaon diaAlpaTog
vivudpivng kal Bépuavaon divouv XapakTnpIoTIKA 1wdn npoiovTa.

Aokiun: ahavivn, 7-BouTtulayivn, avihivr, akeTapidlo

0
f,
OH
@OH \l)kOH -2H,0 )_< -CO,
\

NH,

_ /—R /—R HO
NH; + RCHO

©5k><f©<j’i@~
— U

Ta apidia udpoAUovTal gukoha oe OEivo 1} Bacikd OiGAupa Kal divouv of€a Kai
apiveg, avTioTolxa, YE T HopPp aAATWV:

7. YopoAuaon auidiov

H30+ e
RCONHR' ——— RCOOH + R'NH3

RCONHR 27 » RCOO™ 4 R'NH2

H30+ +
RCONHo —> RCOOH + NH4

OH -
RCONHo —RCOO +NH31
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'Otav n udpoAuon eivali Paocikn, TOTE €AeuBepwVETal apivn N agpwvia,
XAPAKTNPIOTIKAC OOUNC.

Aokiun: Aiyor kOkkol akeTapidiou (CHsCONH2) gp£povTal o DOKIPATTIKO GWARvVa Kai
npoaoTifeTal 1-2 mL H20. OgppuaiveTal oe udpOAOUTPO Kal NAPATNPEITal TUXOV EKAUON agpiou
(ooun, NpoodiopIouOG Tou pH auTou).

(a) MpooTiBevTtal Aiyec oTayovec diaAUpatoc NaOH 2N kai enavahappaveral o
£heyxoc. MMpayuaTti, ekAUETAl XapakTnpioTIK oopn aupwviac. Eniong, unepavw Tou
doKIpaoTIkoU OwAfva (epeTal e AaBida koppati pH-petpikoU xapTioU Bpeypévo pe H20.
AUEOWC TO XpWHA ToUu WETABAMETal ¢’ autd Tou BacikoU pH, eni nAgov anddeiEn €kAuong
Baaoikou agpiou.

(B) EnavaAappaverai o £Aeyxoc pe xprion . 10% H2S0a4 kal B€puavon.

8. Avridpaon pe . FeCls.
daivoleg, @aivohoféa kal aMa Ofiva napaywya avtidpouv pe d. FeCls kai

oxnuatifouv ouunAoka, xapakTnploTikoU 1mdouc (UNAE r} noppupol) XpwHAToC.

EAdxiotn noootnta ouciag diaAletal o Aiyo H20 ) aiBavohn kai npooTiBevTal
otayovec O. FeCls. Apféowc¢ TO O1dAupa xpwpatifetal. H XpwoTiky auTh avTidpacon
Xpnoidonoigital NOAAEC (POPEC yia TNV avixveuan r dIAKPIoN (aivoA®wV, 0 ouVOUAOHO Kal WE
TIG AAAEG 1010TNTEG TNC.

Aokiyn: @aivoin, vagioAn (a- n B-), GahiKuAiko oEU.

9. Anoxpwpartiopog 8. Bra2/CCls - OEEidwON EVWOEWV.

Mikpr) NocOTNTa ouadiag pepeTal o dokipaaTikd owAnva kai diakletal o 2 mL CCla.
MpooTiBevTtal Aiyec oTaydveg diahupaTtoc 2% Br/CCls und avadeuon. AnoXpwuaTioNoc Tou
dlaAUpaToc onuaivel UNapén akopeoTOTNTAC, AVTIOPAGN NPOGONKNG, EVW ANOXPWHATIOHOG HE
£kAuon aepiou HBr kal ouvndwc oUyxpovo oxnuaTiodd AsukoU 1IZjuaTog unodeikvlel Unapen
QaivoAng 1 apwMATIKAG  adivng,  avTidpaon  unokataotaong  (OUOXETIONOG e
ofuTnTa/BacikdTnTa).

RCH=CHR + Br2 — trans- RCH(Br)CH(Br)R

CsHsOH + Br2 — o- ) 7+CsHa(Br)OH + HBr

10. AiaAuTonoinon oEémv-Bacewv. AVTIOTPENTEC AVTIOPACEIC

Ta opyavika kapBoEuhika o&éa RCOOH 1) ArCOOH kai ol opyavikéG BACEIC, KUPIWC
apiveg RNH2 1} ArNH2 kAn., (1°, 2°, 3°) avixveUovTal and Tnv oUTnTa N Tnv BacikoTnTa,
avrioToixa, Twv dlahupdtwv Toug ot H2O (éAeyxoc PH), av BERaia diaAuovtal Kanwc.
JuvNBwec Ta NPWTA PEAN TwV eVWOEWV autwv (e Aiyoug avBpakecg) eival eudidAuta og H20
Kal Ta Yeoaia kal avoTepa duodiaAuTa €wc adidAuta. Ta duadidAuTa auTa popia pnopolv va

avixveuBoUv and Tn diaAuTonoinaor Toug Ta Wev o&&éa og SIaAupa 1oXUpng Baong, ol Og apiveg
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oe dIaAUpa 10XUpoU o&Eoc. H diaAuTonoinar) Toug auTr opeiAeTal O avTidpaon Kal YETATPONI)

oTO avTioToIXo aAac kGBe (popd, To onoio w¢ aAac sival eudiaiuTo os H20.

'ETOl, yia Ta SuadidAuTa kal adiaAuta o H20 péAn Twv w6 avw EVOEWY, I0XUOUV Ol

£E11C avTIOPAoEIC:
RCOOH + NaOH — RCOO'Na* + H20
duadiahuTo (o&U) gudlaAuTo (AAac)

RNH> +HCI —_R*NHzCI
duadiahutn (apivn)  eudiaAuTto (aiac)

O1 avTIdpAoeIC aUTEC €ival avTIOTPENTEC Kal eUKoAa Pe oflvion fy aAkahonoinon (N
€€oudeTépwon), avTioToixa, TwV JIGAUPATWV Twv aAdTwvV Toug oxnuatilovral €k VEou Ta
duodIGA\uTa popIa, Ta onoia £iTe €ival uypa kai oxnuaTifouv pia 21 eAaiwdn oTiIBAda, eite ival

oTeped kal katapubidovTar:

RCOO'Na* + HCl —» RCOOHY{ + Na*Cl
R*NHsClI- + NaOH — RNH2! + Na*Cl" + H,0

EkTOC Twv anAwv evwoswv nou O01absTouv pia dpaoTikn oudda, -COOH i -NH2 (i
NHR; 1) -NR2) pnopei Ta o&€a 1y ol ayiveg va ivail mio noAUNAokeg, va diabéTouv dnAadr €kTOG
ano Tnv nNAgUpIKn aAuacida (aAeipaTikr 1} apwEATIKn) Kal AAAEC DPACTIKEC I XAPAKTNPIOTIKES
OMAdEC, Ol OMoieG v PEPEI ennpealouv Kal Tn dIGAUTOTNTA TOUG. AKOMN MNOpEi va dlaBETouv
nePICOOTEPEC TNG MIAG OEIVEG N BACIKEG ouddec. Eivar duvato, eniong, kanola duadidAuta og
H20 popia, va sival eudiaAuTta kai os 6&ivo kai o€ Bacikd diaAupa eneidr diaBETouv Kal 6&ivn

Kal Baoikr) opada, dnAadn sival enapPoTePI(OUTEC EVIOEIC, ONWCE N Ppaivulaiavivn:

_ - - +
NaOH HoN CH COO Na
—>

CHo
(eudiGAuTO peTd vatpiou dAag)

H2N— CH—CH2—COOH ]

oHa yol  Cl H3R—CH—COOH

—

CHo2
(eudIGAUTO UBPOYXAWPIKS GAAC
(duadidAuTo)

BeBaiwg, OfIiveg 1010TNTEC £XOUV KAl GAAEC OPYAVIKEC EVWOEIC, ONWC Eeival Ta

OOUADOVIKA 0EEa Kal o1 (paIVOAEC, AnAEC 1 UNOKATECTNHEVEG. Ta oouApoVvIKa OEEa ival Ioxupa

(RSO3H 1} ArSOzH). O1 @aivoleg, €€ alou, eival acBevéoTepa of€a (ekTOG anod TIG MOAU
EVEPYOMOINUEVEC, M.X. TO NIKPIKO 0OEU, nou eival IoxupdTEPa 0E€a) kal avTidpolv pe d. NaOH )

0. Na2COs, onoTe diaAuovTal o Baoika diaklpara, ox1 Opwe os d. NaHCOs (Siagopd anod Ta
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kapBo&uAhikd o&a). Ta kapBo&UAIka o&ga (6w kal Ta coUAPOVIKA) avTidpouv e To NaHCO3
ek\UovTag agpio CO2 avtiBera and TIG PaivOAeG, avTidpaon Nou evioTe XPNOILOMNOIEITAl WG

OIdkpion KeTa&l Touc:

PhOH + NaOH — PhO'Na* + H20
PhOH + Na2CO3 — PhO'Na* + NaHCOs3
PhOH + NaHCOs — OXI

Evw:

2RCOOH + Na2C03 — 2RCOONa* + CO;T + H20
RCOOH + NaHCO3 —» RCOONa* + CO2T + H20
RSOsH + NaHCOs — RSOs'Na* + CO;T + H.0

O IDI0TNTEC AUTEC TWV OPYavikwv OEEWvV kal Baceswv afonoiolvral yia Tnv
anopovwan Kal Tov kabapiopd Touc, OTav EUPIOKOVTAl OE HiYHATa PE AANEC EVROEIG, GUVABWG
ME TNV TEXVIKN TNG €KXUMIONC. Ta opyavika of€a kal ol BACEIC gival, GUVNABWG, EVQOOEIG
OlaAUTEG 0g opyavikoUg OlaAUTeG, Onwg aiBépac, XAwpo@opuio, dixAwpopedavio, ofeikdg
aiBuleaTépac (d1aAUTeC pn avapi€ipol ye To H20).

SUYKEKPIKEVA, aIBepikO 1 Mo didhupa evog o&og, mapouaia AAANG [n O&Ivng

OpPYAVIKNG EVwoNnG, Unopei va ekxUAoTel pe udaTiko 8. NaOH. To opyaviko oEU pPe TN Hopor)
ahatog eudidAutou oe HO petagéperal ortnv udatikr oTiada, n onoia, akoAoUuBwg,
dlaxwpileTal and Tnv aiBepikn (opyavikn oTiada).

Eniong, aiBepikd dialupa piag apivng pnopei va ekyxulioTei pe diaA. HCl. H apivn

METAPEPETAl WG UdIGAUTO AAag aTnv udaTikn oTiBAda, n onoia katoniv diaxwpileTal and Tnv
opyavikn. H ekaotote udaTikn @acn MPeTd and efoudetépwon pe O. HCl 3 d. NaOH,
avTioToixa, eAeuBepwvel To OEU ) TNV apivn, nNou napaAapPAaveral PE €K VEOU €KXUNION HE
opyavikd 8IgAUTN. MeTd ano anooTa&n Tou SIAAUTN YiVETAl avakTNoN TWV KaBapwv ouCI®V.
Me a€lonoinon Tng diagopacg diaAutoTnTag os 3. NaHCO3 kapPBoEUMKWV OEEWV Kal
(avoAwv, WMopei va yivel dIaxwpIoHoc evoc HiydaTog kapBogUAIkoU 0&Eog kal @aivoing. ©a
yivel dnAadn ekxUMion aiBepikol Toug diaAUpaTog Pe udaTiko d. NaHCOs, avti 8. NaOH, kai 6a
napaAn@Bei To 0EU w¢ YeTA vaTpiou Alac otnv udaTikn pAacn, evw n aivoin 6a napapeivel

OTNV 0OpYaVIKr (pAcn, cULNPWVA JE TA AVOTEPW.

Aoknon 1. Mikpr) noodtnTa CsHsCOOH (kpuaTaAAIKn ouadia) QEpETal g€ DOKIUATTIKO
owAnva kai npooTifeTal Aiyo-Aiyo aneoTtaypévo H20. To o&U dev diaAueTal. EAEyxeTal To pH
Tou aiwpnuaroc. MpooTiBevTal oTayoveg 8. NaOH ry KOH, onote napatnpeital diaAutonoinaon
Tou o&€oc (n mooodTnTa Tou diaA. NaOH nou Ba anaitnBei e€aptaral and TNV CUYKEVTPWOT)

ToU Kkal anoé Tnv noootnTa Tou CsHsCOOH).

81



EnavahapBaveral n diadikacia Ye d. NaHCO3 kai 8. NaxCOs, avti Tou d. NaOH, kai
napartnpeital Tuxov diaAutonoinon kai ékAuarn COz.

Aoknon 2, Enavahayavetar To neipaga OigAuTtonoinong Me xpnon a- n B-
vageoAng, avti CsHsCOOH, pe 8. NaOH, 5. Na2COs kai d. NaHCO:s.

Aoknon 3. 3Ta diaAupata BevloikoU o&€oc kal vapBoinc nou oxnuariotTnkav de O.
NaOH, npooTiBsTal oraydnv didhupa HCl, péxpic 6Tou napatnpnbei BOAwpa kar katapubion
oTepeol.

Fivetar enavaAnyn Tng doknonc e xpnon o€ikou (CH3COOH) kai oEaMikoU 0&Eog
(HOOC-COOH), avti Tou BevloikoU Kal TNG va@BoAnc, kal napaTtneouvTal TUXOV OHOIOTNTEC
Kal dIapopEC,.

Aoknon 4. EnavalapBaveral n npwTtn aoknon yia Tn diaAuTtonoinon kali avakTnon
Baoikwv evwoewv (apivav), avti O&ivav evwoewv. lvetar  €leyxo¢ pH oe HxO Mikpng
noooTnNTag Bacikng évwaong, katoniv yiverar diahutonoinon pe d. HCl (avti d. NaOH) kai
avaktnon Pe npoadrkn 8. NaOH (avTi d. HCI). ZnueiwvovTtal OAEC oI OXETIKEG NAPATNPNOEIC.

Asiyuata  Baoikwv  evwoswv:  7PouTtuAapiviy (7#CaHoNH2),  BevluAapivn
(CeHsCH2NHz2), o-@aivulevodiapivn (0-CsHa(NH2)2,), mingpidivn (CsHiiN) kai 7-okTuAapivn (7
CsHi7NH>).

Aoknon 5. Naxwpiopog piypatog BevioikoU o&€og CsHsCOOH (0.T. 122 °C) kal
Bevlopaivovng CsHsCOCsHs (0.T. 49° C) e ekxUAIoN.

Aoknon 6 Niaxwpiopdg piydatog avihivng CeHsNH2 (0.Z. 144 °C ) kai viTpoBevoAiou
CsHsNO2 (0.2, 210 °C) ye ekxUAionN.
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