Epyaotipla AvaAutikng Xnueiac | & I

Epyaotnplakeéc ZNUELWOELC & MELPAMUOTIKEC

OLOKNOELC

Tupo Xnueiag
Navemotipno Kpntng

Nnwpyog KouBapakng
ravvng Zaptdakng
Nikog¢ Xaviwtakng
Invpog Nepyavtng
HpadkAeto - 2023






Neplexopeva

TEVIKEG TTANPODOPIEG. e eeeeieeiiiiiiiee e eeett ettt e e e e e et e e e e e e st et e e e e e e e esnabbaneeeeeeaaeeas 1
(oA VToXV Ve W To Tl o1V o Lo 1 oo 100 VU PPURRR: 2
To BLBALO epyaoTnNPLOU (Lab BOOK) coeoeeeeiiiiiieee ettt e 4
F N o> oo o PSP 5
(ST To AV Lo g W ANV o 10 Yoo Yo Lo PRSP 5

D ox o 1N U o 2 o BTSRRI 6
ZUGTNHOTUKO OO OALOTOL ©eveeeeeeeiiiireeeeeeesseeerreaureneeeeesssnnsssneeeesessssssnssssssesassssnnnnns 6
Tuxaio (A AKOOOPLOTA) ODAALLOTO: ..vevvvrreeeeeeeeiiiiireeeeeeeeeeeessirrrreeeeeeeesssnneeeeeseees 7
ZNUOVTLKA KOL SEKOASIKA WNPLOL.c..eeeeiviiieeeeieiiiiiee e e et e e e e e et s ree e e e e e s ennaeees 8
D o 4 Lo 1o 1o A UUPR 10
® IMEGT TUUI (X)) oottt ettt e et e e e e et e e e et e e e seabeeeeeeaes 10

e Turtikr) ATtokALon (Standard Deviation - SD): coceeveeviiiieiie e 10

® MEOCOG OPOG TIANOUGHOU (L) wvvvveeeeeeeiiiiiieeeeeeeesiitssiirreeeeeeeesnnnnrnneeeseeasneessnnnens 11

e Tumikn amokALon TNG Héong TLUAG (Standard Error of the Mean - SEM): ......... 11
Kputipla yra Artoppidn ApdiBoAng TUNG (Q-test): wuvveeeeeieeciiiieeee e, 12

KPP OULO ZNLELO . vtteeeeeeeeiittteeeeeeessit seatareeeeeeesssabaaaeeeeeeasaeeasassssaneaeeesssnnssseneaesseeaaeanns 15
MOVASEG ZUYKEVTPWONG ALAAULOTOG .uvvvrrreeeeeeeiirrrreeeeeeasseesssnsrsneeasesssnssnsnneseeeees 15
ADOILWOELG .vvvvvreeeeeeesiitreeeeeeaas e esessataeeeaeeessssaaareaeeeasaaeesassssneeeassesnssssaneeeesseaeeennnns 16
ALOAU AT AKPUBAG GUYKEVTPWONG «evvrrrreeeeeserrrrreeeesessanssesnsrneeesessssssssaneeeseasnases 17
TithoS6TNON — MOTEVOLOUETPLKEG TITAOSOTOELG ..vvvveeeeeeeeeiiiiieeeeeeeeeeeeiivveeeee e 18

D LOLYPOULLOITOL: wevvvveeeeeeessueutrereeeeeesss eessssuseeeaaessasssssssseseesaseesessmnssssseeeessssnsssssnseesseeeeeennnns 19
1.E€lowon 1° BaBpol (KOUTTUAN AVODOPAE) coveeeeeeriiieeeeeeeeiiirieeeeirreeeeeeeeeneeees 19

2. EEL0WON 2% BABHOU ...ccceeeiiiiiiee ettt e e e e e e e 19
3.EUPED TOUNG QU0 EUBELWIV ..vvveeeeeieiiiiiieie e e et ettt e e e et e e e e e e e e e e e 20

4. AnouPYLa OLYHOELSOUG KOUTIUANG vevrreeeereiriireeeeeeesseeareaarrereeeeeesnnnnsneeesaeannns 21



5.Anuoupyia SLaypAUUATOC TIPWTNG TIOPOAYWYOU ..eevrrrrrreeeeerirrrrreeeeeaanaeessnnnnnns 21

Neplypappo Aoknoewv Epyactnpiou AVOAUTIKAG XNIELOG cuvvvrrrrreeeeriirireeeeeeeeeeesrinens 22
TEVIKEG ELOMYIOELG teeeeeeiiiiieiieeeeeeeitteeeeeeeeeeeeseittaeeeeeeeessasaaaebaaneaeeeessssssaeeeaeeesnnnssnnnnns 29
DaocpatoPpwtopeTpo uneplwdoug — opatol (UV = Vis) ..o 29

[ e oo ToT o T e 7,V 1 U R U 33
Aépla Xpwpatoypadia (Gas Chromatography, GC)....eeeveeeeeeeeeeiiiiiieeeiieeciiieeeeeee, 35
6.KlwnTr) AN (PEPOV AEPLO): covieeiiiiiiiee ettt e e et aaareeee s 36
7.200TNHA ELOOYWYNRG SELYHOTOG (INJECLON): wiiiieeeeiiiiiieee e e e ettt e e e 36
8.EcwTteplko mpotumo (Internal Standard, IS): . ...cocoeiiiieiieiiieee e, 39
AN Uo7, VU1 U PPU 39

10, AVOAUTIKI) TN tiiiieeeeeiiiiieeee e e eeeiit v e e e e e e ssabrareeeeeessas sensssneeeaeesannns 40

3 Y NV AU o PP PPPPR 43

Yypn Xpwpatoypadia (Liquid Chromatography, LC) .....evveeeeeiiicciiiiieeeeeeee e 46

H uypn xpwpatoypadia KOTnyYopLOTOLEITOL OTA EENC ELON ..uvvveeeeenennninniiierriananee 46

I QR o g 1Yo Lo o LR 48

D2 N o U RSP PPPPPI 49
3.200TNUa eLoaYWYNG SELYHATOG (INJECLON): iiiiiiiiiiiee et e e 51

B ITHAN: et eee et ee e et et eee e s e ee e ee e e e ee e et et ee et en e e eeeeerens 53
5.200TNHA KATOAOTOANG (SUPTESSOI) i iuiiiiiiieeeeieiiiiiireeeeeeseeeeeeisirreeeeeesssnsraneeaesees 56

B AVLVEUTIIG: uuvrreeeeeeeeeeittteeeeeeease e essntaraeeaeeessaasbaeeeaeeeeseeeessasssseeeeeessnsssssneeeeseees 57

7 KOTOYPOUDUKO «.evvveereeeeeeiiiiteeeeeeeset s eeiareeeaeeeessaaaeeeeeeeessaeessnnsssneeeeessssnnssaneeaeenes 60
Aoknoelg EpyaocTnplou AVOAUTIKAG XNIELOIG: uvvvrrrrreeeeeiieiiieeeeeeeseseesssenrrneeeeesessnnnnseeeens 61
Acoknon — Npocbloplopog pKa tou deiktn bromothymol blue.........oooeveeeenl. 61
Aoknon — MOTEVOLOPETPLKA METPNGON TOU PH.uuiiiiiiiiiiiiiieiee et 71
ACKNGON — AVAAUGN KPOOLUIV ....vtveieieeeieiiiiiieeeeeeees e e eeeitveeeeeeesssiareeeeeeeaeeeeesnnnnsnnes 79
Aoknon — AvaAuon AutapwV YAWV - EAQLOAOSO........uvvvieieeeiiiiiieeeee e 103

ACKNGON = AVWYLHLOMETPUOL 1oeeeivviviieeeeeiiiitieeeeeeeeeeeesseiareeeeeeesssnssnseeeeeseeeeeesssnnsssnes 115



Aoknon — AvaAuon ovtwyv K* oto vepo pe eTUAEKTIKO HAEKTPOSLO ........cuvveeee... 131
Aoknon — MoAapoypadkdc mpoodLoplopd Cd?* Kot Pb? ... 139
Acknon - Aépla Xpwpatoypadia pe Avixveutn loviopou OAoyag (GC —FID)......153

Aoknon - Aépla xpwpatoypadio pe avixveutn Bepuikng aywylpuotntog (GC-TCD)163

Aoknon - Yypn Xpwuatoypadia Avtiotpodpng Ddong (Reserved Phase Liquide Chromatography -

2 o] ) ISR PUPR 175
Aoknon - 1ovtikA XpWHATOYPOPLO (IC) vevveeeeeeiiiiiieeeeeeeciiie e e e e e e e e e e 185
Aoknon - Qacpatookomiot ATOULKAG ATIOPPODNONG .eeeeeeeeriririeeeeeeeerierveeinreeeeens 197
Acoknon - NpoodLoplopds DwodOpou 0€ TOTA KOG ....eeeeeennnennniiiniiirirrneeseeennns 217

Aoknon: Mpoobloplopdg Zxetkic Moplokig Mdlag (Mr) Mpwtgivng pe v Xpnon
Qaopatopetpiag Malag HAektpopekaopuoU (ElectroSpray lonization — Mass Spectrometry, ESI-MS)

.................................................................................................................................... 227
MAPAPTNA — XELPLOPOG OPYOVIIV .ceieieeeiiiiriieeeeeeiiirrreesrtreeeeesassssrseeeaessssssssnnsssneeeees 243
MNpoypappa INTEGRAL (yia tig aokNoelg: IC—RPLC-TCD):oeeeeeeeeiiiiiieeieeeeeee, 243
Aépla Xpwpatoypadia (GC-FID) - Asttoupyikd Chrom-Card.........ccooeeeieicnnnnnne. 246
XELPLOUOG 0pYAVOU AA AGIlENT 55B.....ceiiiiiiiiiieieee e 253






Fevikég MAnpodopieg

Ta epyaotnplakd TELPAUATO OKOTEUOUV OTO VA aVAMTUEOUV TNV LKAVOTNTA TWV OToudaoTwyv oTn
avadAuon Selypdtwv amod Stadopeg mnyEG, otn Avon ouvnBLoPEVWY TIPOBANUATWY TIOU UTIAPXOUV OTLG
OUOLKOXNULKEG avaAUOELG Kal va edappocouv TNV SL600KOUEVN QaVOAUTIKA Bewpla amoktwvtag Tnv
QVTLOTOLXN EPYAOTNPLAKN EUMELPLA.

Eivatr omoudaio va avamntuxBel n duvatotnta otn oxediaon Kal AMOMeEPATWON TWV TELPAUATWY UE
T(POCOXH KOl OTOTEAECUATIKOTNTAL.

OL omoudaotég gpydlovtal oTa €pyaoTnpLa LOVOV KOTA TIG WPEG AELToupylag Toug, yla €LOLKEG
TIEPLITTWOELG SLOKAVOVLIOUOL TIPETEL vaL YivovTal armo mpLv Pe Tov uteUBuvo Tou epyaoctnpiou.

KaBwg ta melpdpata yivovrat "KUKAKA" Ba TpEMEL va TNPELTAL N OELPA KOL N NUEPOUNVIA TIOU EXEL
kaBoploTel.

KaBe dportntrig £xet to 81ko tou lab book mou Ba mpémet va to €xel pall tou og kABe doknon. I autd
Ba avadépovtal yLa TV Aoknon mou payatomnoLeital, ta KUpLa onueia tng Bswplag kat tng opyavoloyiag
kaBwg kat Aemtopepn avadopd otn melpapatiki Stadikacia. Katd tn dtdpkela ektéAeon Tng acknong Ba
CUMTTANPWVETE A0 OXOALA KO TIAPATAOELG TIOU TIPOKUTITOUV KOBWGE EMIONG QIO TLG TIELPAUATIKEG LETPAOELG.
To lab book givat éva oAU xpriotpo epyaAeio yia va eivat duvatni n emavainn Tou MEPAPATOG Ao E0AG
A amo KAmoLo TPito KaBwg Kat yLto LEANOVTIKEG XPAOELG KAl yLa To AOyo autd Ba MpEMEL va TnpELTaL Kot va
CUUMANPWVETE EMOPKWG.

OL MElpaPATIKEG TIHEC Ba mapadidovrtal e MpwTtOKoAAo mou Ba avadEpet:
e To TiTAO TOU TELPANATOG
e Tnv nuepounvia dte€aywyng tou
e To dvopa tng opadag
e To ovopata Twv dpoLtnTwyv

o TIG MELPAUATLKEG LETPNOELG



Kavoviopac Epyaoctnpiwv
Kata ™ napoucia oto Epyaoctrplo:
Fevikol Kavoveg:

» Aev MalpveTaL MEPLTTA TPOOWTILKA AVTIKEIHEVA KABwG Snuloupyouv poPAnpa otnv eAeuBepia twv
KLVIOEWV.

» AnayopeUEeTal TO KATVIOUA, TO ¢aynTo 1 moTo.
Na XpNOLUOTOLoUVTAL TTAVTA TIPOCTATEVUTIKA YUaALd Kat pitAoula epyaotnpiou.
OL poakol emadng amayopevovTal.
» Tpoooxn otn kabapLotnTa Tou Epyactnpiou:
* Avéva avtdpaotriplo xuBel, mpenel va kabapiletal apéowg
*  Toa okoumidia va pmaivouv oto Soxeio yLa ta akabapta avtidpaotipla

*  Na Swatnpeite mavia kaBapd, to MAyko gpyaciag, Ta okeln Kabwg Kol Ta Opyava mou
XPNOLLOTIOLELTE.

Mpv TNV avaxwpnon oog va eEAEYXETE OTL €lval KAELOTEG OL TTAPOXES VEPOU, aepiwV K.T.A.

Na yvwpilete mou Bpiokovtal to kouti Mpwtwv BonBelwv, oL mupooBectipeg KAOwWE KAl TA VIOUG
€KTAKTNG QVAYKNG.

» Anayopeletal n elcodog oto Epyaotrplo, o€ dtopa mou Sev €XOuUV OXEON UE TNV Epyacia.



Kata t Sidpkela tov Nepaparoc:
Xpnon opyavwv/ckevwv/aviidpactnpiwv:
» H xpron twv opydvwv tou Epyaotnpiou amattel dlaitepn mpoooxn. Av umdpxeL omoLadnmote

audLBoAia otn Aettoupyia toug, ansuBuvBeite otov untevBUvVO Tou Epyaotnpiou.

» EAEyxete TG NAEKTPLKEG OUOKEULEG av Bpiokovial oe acdaln katdotaon Kot ta KoAwdia av

edarmnrovral Le mNyeg BeppotnTag.

» OL amnaywyol mpémel va mapapévouv koabapol Kal va xpnolgomolouvtal Hovo yla tn xpnon

ETUKIVOUVWV N EUPAEKTWV UALKWV.

» To QILOVIOUEVO VEPO TIPETEL Vo ToTtoBeTE(TE 0TOUG UOPOPOAELG. ATtayopeleTal To TTAUGLUO Soxelwv

kateuBeiav armod To keviplko Soxelo anobrikevong.

» To teAkO EEMAupA TWV YUAALKWY YIVETOL LOVO UE QTILOVIOMEVO VEPO, TIPOoOoxH OxL UE xapti. Av
EOWTEPLKA UTIAPXOUV OTOYOVEG Tou Ba emnpedlouv, autég adatpouvtal EemAévovtag pe Alyo to

Stahupa mou Ba tormoBetnBel ) pe Enpavon oto polpvo.

» Xt0 ¢oupvo tou Epyaotnpiou dev mpémel va tornobetolvial KAELOTA OKeUN KABWG KAl TTAACTIKA. Ta

YUQALKA TTou eival yla Enpoavon Ba MpEMEL Vol TTAEVOVTAL LIE OTILOVIOHEVO VEPO KL OXL LE OLKETOVN.
» AnayopegveTal n xprion oldpwviwy e TO OTOUA TTAVTA VO XPNOLUOTIOLELTE TOL avVTioTOLY A TToUAp.

» TMoté Sev emiotpedovtal avtidpaotipla oTLG aApXLKEG TOUG PLAAEG. MPOCEXETE WOTE VA TIALPVETE TLG

QIMOLTOUUEVEG TTOCOTNTEG TTOU XPELALEDTE.
» Anodeuvyete Tnv emadn e KABE xNULKA Evwon 1 StaAvpa .

» ToAAEG ToELlkEG ouoieg amoppodouvtal and To S€pua yU' autd XPNOLUOTIOLELTE YAVTLA OE AVAAOYEG

TIEPUTTWOELG.

» Otav éva avtdpaoTtrplo TEAELWVEL, Va EVNUEPWVETE Tov UTIELBUVO Tou Epyaotnpiou.



To BBAio epyaoctnpiov (Lab Book)

ZKomog tou BLBAlou gpyaoctnpiou eival pe Bdon autd kAmolog AAAOG va UITOPEL va avarmapdyeL To
TEPAMO KOL TOL AITOTEAECHATA TTOU AmokTAONKAV pe auTo. MNa Tov Adyo autod Ba MPETEL VA TIEPLEXEL OAEG TLG
QTMALTOUUEVEG TTANpodOpileg woTe va eival duvatr n avamapaywyr Tou TEPAUATog Kabwg Kalt o Adyo
TipayLaTOTIOiNoNG TOU

Oa mpémeL va €xel okAnpo eEwdUANO yLa TNV TPOOTACLA TOU OTLG CUVONRKEG EpyaoTnPiou Kal Katd
TPOTIKNON va €lval o€ PLKPO A LEcAlo HEyEBOG WOTE va lval TPAKTIKO 0TNV XPHoN Tou.

Oa npéneL va ival povo yia ta epyactipla AvaAutikng Xnueiog | ko 1
KOl val unv MePLAApPBAVEL ONUELWOELG AAAWV EpyaoTnpiwy i podnpatwy.

Oa npénel va eptAapBavel

e Tov titAo TnG AoKnong

e Tov OKOTOG TNG ACKNONG

e Oewpia: Eva pkpo pépog tng Bewplag TnG Aoknong MEPLYPAUUATIKA, LOVO OTL ElvaL ONUAVTLIKO .

e Opyavoloyia: MePLYPAUUATIKA, TIG BACLKEG APYEG TOU KABE 0pyAVOU OTIOU AUTEG XPELAlETaL

e MNepapatikd: AvaAutikn meplypadn ™G mepapatikng Siadikaoiag, va mepllapfdavovial ot
TIOPAUETPOL XELPLOUOU TWV OPYAVWYV, OL TIAPACKEUEG TWV SLOAUUATWY, OL APOLWOELG KOL YEVIKA OAa
Ta BrApaTa woTe va Pnopel va avartapoxBet motd to nelpapa.

Kata tnv S1apKELO TOU TIELPANOTOG CUMITANPWVETOL PE OXOALA KoL TUXOV aAAayEg

® AnoteAécpata: va ypadovtol OAa Ta AMOTEAECLATA TOU TIELPALOTOG



Avadopd:
H avadopad yivetal ava opdada.
ZTEAVETAL NAEKTPOVLIKA, o€ apxeio TnG popdng pdf R word 1) avtiotolyo mpdypappa.

H mapadoon tn¢ yivetal nAeKTpoVviKA He anootoAn e-mail: gkouvarakis@uoc.gr

KaBwg KaL ota urtoAouna PEAN tng opadag.
MNapadoon avadopds: €éwe 1 eBSopdda petd tn dteaywyn TOU MELPAHUATOG
KaBuotepnuévn avadopa:

uelwon: 1 (éva) Babuod ava nuépa, PEXPL 4 NUEPEG

META TO MEPaG TWV 4 nuepwv N avadopad dev Ba yivetan dextei

Epndavion Avadopadg:
1.NepiAnyn
2.0pyavoAoyia (TeplypapaTIKA, TIG BACLKEG OPXEG TOU KABE opyavou)
3. Nelpapatikd Hépog
a) Avudpaotnpla, YUaALKA, OKEUN, KATL.
b) NopdueTpoL XeLPLOUOU opydvou
c) Newpapatikn Stadikacia
(Mepypadn melpapatog, Snuoupyia SLOAUUATWY Kol ApALWOELS)
d) AnoteAéoparta - AvaAuon:
i. Metpnoelg
ii.  YmoAoylopol - ZTATLoTIKA - Alaypappota
4.ZxoAa - ZdaApata
5.Zupnepaocpata

6. BLBAloypadia



ZPhaAporto

KaBe pétpnon mou mpaypotomoleital €ival to amotéAecuo TnG akpipelag (accuracy) kat tng
enavaAnypotnta (precision).

AkpiBela (accuracy): H akpiBela evog avaAluTikoU omoteAECHATOC Xapaktnpilel TN cupdwvia TG
TLELPOLLATIKNA G TLUAG TTPOG TNV aAnOLvr) TLun

EnavoaAnyuotnta (precision): H emavaAnPuotnta plag Oelpds UETPAOEWV Xopaktnpilel tn
ocupdwvia Twv amnotedeopdtwy PETAEL Toug, SnAadn Seiyvel mooco kovtad petafl toug Pplokovtal ta
anoteAéopata. KaAn emavaAnPipuotnta SnAwvel OtL n SLaoTopd TwWV UETPNOEWV £lval pikpr, dnAadn ta
anoteAéoparta Bplokovtal KOVTd To €va Ue To AAAo.

H okpifela kat n emavaAnPuotnta amoteAoUv TO METPO TNG afLOTLOTIOC €VOC QAVOAUTIKOU
QIMOTEAEGUATOG KOl YEVIKOTEPA HLaG avaAUTIKAG peBdSou. H akpiBela ekdpaletal cuvnBwe pe To obaAua,
evw n enavaAnPpotnta ekdpaletal e Tn TUTIKN amokAlon. KaAn emavoAniuétnta dgv ouvenayetat
QVaYKAOTIKA Kot KoAN akpifeta, ylati eival Suvato vo UTIELCEPXETAL OTLG UETPINOEL CUCTNUATIKO odAAUQ,
TIou va emnpPealel e€l00U OAEG TIG UETPNOELS, XWPLG VoL AAAOLWVEL UE AUTOV TO TPOTO TNV emavaAnPLuotnTa
Tou¢. Kakn emavaAnypotnta cuvnbwe cuvenayetal Kakr akpifela, mou pnopet va BeAtlwOel pe ektéleon
HEYAAOU aplBpoU PETPAOEWY, UE TN TPpolmoBeon OtL dev UTIAPXEL OUCTNUOTIKO opaApa. KaAn akpifela
npolmnoBetel cuvnBwg kat KaAR emavoAnPLuoTnTa.

XapaKTNPLOTIKO £ival TO TOPASELY LA TWV CTOXWV:

A B
Napadswypa Akpipeia  EmavaAnipotnta
KaKn KaKn
KalKnA KaAn
r A ) )
KON KOKN
KaAn KaAn

210 mapadelypa A urtapxel kakn akpifeta kat emavainuotnta, oto B kaAn emavoAnPuotnta oAAd
Kakn akpifeta, oto I kaAn akpifela aAAd kaAn emavaAnuotnTa kat oto A KaAn Téco akpifela 600 Kat
emavaAnPLuotTnTa.

H akpifela emnpealetal anod to GUCTNHATIKA oPAApaTa
EVW N enavaAnPpuotnta ano ta tuxaio cpaipata.

‘Etol, €AV N TpAyUATIKN LETPNON €XEL UPNAN akpiBela kal emavaAnPLuotTnta, To anotéAeoua Ba sivat
armaAAaypEVO amo odAApara.
Tuotnuatika opaipora:

Eival ta odpaApata tou opydvou mou odeilovtal o atéEAELEG oTOV EEOTALOUO. To odAAUA AUTO Umopel
va lval | HOVo BETIKO 1 LOVO aPVNTLKO.

)]



L

Napadeiypata: ?
o 0Ttn Kok Babpovounon twv opyavwy 2
3

4

*  XddaApa otn Babuovounon evog olpwviou
46
47

*  XddaAua otn BabBuovounon pog npoxoidag

s IdAaApa evog pH-pETpou Adyw kakAg Babuovounong k.a. 48
49
o otn AavBacuévn Asttoupyia Twv opyavwv 50

l

(vypaoia, mieon, Bepuokpacia k.AT.) i

0 0¢€ e€WTEPIKA altia mou pmopel va aAAGEOUV TA AMOTEAECUOTA TOU TIELPAUATOS & | |

To cuotnpatiké opaApa sival otabepd, pnopei va aviyveuBei kot va dtopOwOei

Tuxaia (n akaBdplota) opaApata:

Elval ta opaApata ou dnutoupyolvtal amnmod pn eAEYXOUEVEG TIAPOAUETPOUG OE ULa LETPNON, EXEL TNV
(6o Bavotnta va eival OTkO | aApvNTLKO.

)
\J

1A

—
lo2]

Napadeiypata: —
o Mn kaBapd yuaAikd fj avtiSpactripla 9= v
19.82 mlv :
o ZddApata mou odeilovtat oTo mapaTnENTA 19.70 mi 2‘_7 >
19.62 ml 4 =
*  AdBog otnv avayvwon tng €véeléng tng mpoxoidag = £
* AdBog otn mMocoOTNTA IOV MPOCTEBNKE 2 i

To tuxaio opaApa dev pnopei va e§aleldpBei aAAd pnopel va petwBei pe moAAEG emavaARPelg Twv
LETPROEWV OTO MEIpApA

‘Evag eUKOAOG TPOTOG va SLakpivetal av eva opaApa eival cuoTNUATIKO 1 Tuxaio eival 0Tl cuvABwg Ta
cuotnuatika odaipata opeilovral otov e€OMALOUO EVW TA TUXALA OTOV AVAAUTH.



ZNUOVTIKA Ka Sekadikad Pndia

Inpavika Wnoia:

OLumoAoyLopol OTLG TTPOKTLKEG ETILOTAMES (OTWG otn XNUEla, GuoLkn K.ATL.) yivovTal e TLLEG TTOU £XOUV
TG plleg TOUG OE TELPOUATIKEG UETPAOELG KAl OAEG OL TIELPAMATIKEG WETPOELG TIEPLEXOUV €VA TTOCOOTO
AdBoug. Mavta kat Wdlaitepa otnv avaAuTKA XNUELQ, TIPETEL OL UTIOAOYLOMOL val yivovTal Je TO PeEYyOAUTEPO
aplOud onpavtikwy Pnodiwv (aAAd OXL TEPLOCOTEPQ) TTOU ETLTPETEL N TIELPAUATIKN aKpiBeLa.

O enotpovag deixvel mdoo KaAn elval n TLUA ou mopoucLalel pe To va avadepeL OAa ta Pndia tou
yvwpilovtatl cuv €va. Ta yvwotd cuv to UTd gpwtnon teAevtaio Yndio, eival ta onpavika Ynoia.
MNapadeiypatog xapy, évag oykog 35.26 ml nepléxel t€éooepa onuavtika Pnoia, ek Twv onoiwv ta tpia (3,5,
Kal 2) elval yvwotd pe olyoupld 100% evw to TETAPTO (6) OXL.

OL KUpLOL KAVOVEG Elvarl:
1. Ou aplBuntikol ocuvteleotég kot ol ¢uolkég otabepeg Oeswpeital Ot €xouv amelpo mMAROoOG
onuavtikwyv Pndiwv.
2. Napouoia umtodLaotoAng, w¢ tTeAeutaio onuavtikd Pndio katapetpatal to Se€lotepo Pnodio, akoua
KL av elval to pndév.
3. Ta undevika Ynodia mpiv anod to mpwto aplbuo dev unoloyilovral.

4. NoyapiBuoil: Oca onpaviikd Pnoia €xel o aplOpog mou AoyaplBueital, tooca Pndia kpatdte otn

pHavtiooa.
Napadeiypata:
111.111 ocUudwva pe to kavova 2 Ba €xeL 6 onpavtka Pndia
1110 ocUudwva pe to kavova 1 Ba €xel 4 onpavtika Pnoia
1110.0 ocUpdwva pe to kavova 2 Ba €xel 5 onpavtka Pnoia
7.260x10% oUudwva e To Kavova 2 Ba €xel 4 onpavtikd Ynoia
0.0001 ocUudwva pe to kavova 3 Ba exel 1 onuaviko Yndio
0.0100 ocUudwva pe To kKavova 2 kKat 3 Ba €xeL 3 onuavtika Yndia

log(339)=2.5301997 ~ 2.530 cUpdwva pe To kavova 4 kpatdte 3 Pndia otn paviiooa

MNa va anodpevyovtal ta Addn
€vag aodalég Tpomog eival va Sivovtal ta amoteAéopata o€ Suvapelg tou 10.

MNpdoBeon kKat Adaipeon

ITLG MPOOBECELG KAl OTIG AdALPETEL; O KAVOVOG €lval OTL TO TEAKO amoteAecpa pe Ba €xeL TOoQ
Sekadika Pndia 6ca eixe Kal n T He o Alyotepa SEKASKA.

Napadeiypata:

8.91-6.434=2476"~2.75 ( 6V0 bekadika)
6.82-6.731=0.079~ 0.08 ( 6V0 bekadika)
3.7+0.682=4.382~4.4 (éva dekadiko)



NoA\arnAaclacpoc Kot Awaipeon

2T0UG TIOAATTAQCLAGOUG KO OTLG SLALPETELG TO TEALKO amotéAeopa Ba €xeL Tooa onpavtika Yndia
0o €lxe Kal N T HE Ta Atyotepa onpavtikd Yndia.

Napadeiypata:

22x4=88"~9 (éva onpavtiko Ynoio)
561;% = 4.8647 ~ 4.9 (6Vo onuavtika Pnoia)
5.61x7.891

= 49187 ~ 492 (tpia onuoavtikd Pnoia, To 9 Bewpeital apOPLTLKOG CUVTEAEDTNG Kall

EXEL amelpa onuavtika Yndia, kavovag 4)

ZUvOeteC MpAgeLc

Agv otpoyyulomnoleital ota evdldpeoa otddia aAAd apakoAouBeital To CWOoTO aPLOUO CNUOAVTIIKWY
Pnoiwv kat otpoyyuAormoleital pévo oTo TEALKO AMOTEAECHAL.

Ztpoyyulomoinon

ZuvnROwe To apLOUNTIKO amoTEAeTA TV TIPAEEWV Sivel Eva aplOUO pe TIOAAA onpavTIKA Kol SeKaSIKA
Pnola. Kpatdte tooa onpavtika kat dekadikd Pnoia oto teAkd anotéAeopa oUWV LLE TOUG TTAPATIAVW
Kavoveg. Opwg n TR tou tedeutaiov Pndiou emnpedletal and ta EMOPEVO CUUPWVA UE TOUG KOVOVEG
oTpoyyuAomoinong.

la tn otpoyyuAomoinon o aplOuog HeTd to teAeuTaio aplBuod mou €xel kpatnOel yivetal:
1. Avéxettntun 1, 2, 3, 4 6ev enmnpealetal Kal HEVEL O 16L0g
2. AvéxeLtn i 6, 7, 8, 9 otpoyyuAoToLeiTtal TTpog Ta TAVW
3. Avéxettn tun 5:
a. Av bev éxeL utdpxel AAOG aplOog pHeta To 5 Tote:
I.  avtomponyouuevo Yndio eival aptiog mapapevel OTwg eivat
II.  avtomnponyoluevo Yndio eival mepLttog ToTe avdvetal Katd pia povada

b. Avundpxel dAAAoG aplOUoG HETA TO 5 TOTE OTPOYYUAOTIOLELTAL TTPOG TAL TTAVW

Napadeiypata:
av To anotéAeopa £xel SUo onuavtikd Pndia tote yivetal
4.382~4.4 (kavovag 2)
2.475~2.48 (kavovag 3. a. Il)
2.4851~2.49 (kavovag 3. b)
loxVeL o kavovag:

To teAiko anotéAeopa Sev Unopeil va £xeL peyaAutepn akpipela
OTIO TNV AKPIPELA TWV APXLKWVY LETPAOEWV



STOTLOTLKAL

e Méon Ty (X):
H péon tun pnopet va BewpnBetl to ‘kévipo Loopporiag’ twv deSopévwv.
Napddeypa:

MNa va yivel katavontn n puotkn ¢ onpaocia ag Bewpnbel pia cavida mavw otnv onoia ockopmilovral
€va aplOpog and odatpidia idlag palag . To onueio otpEng tng cavidag (wote va Looppomel o€ opl{dvTia
B€on) elval n péon tun tng B€ong Twv odpatpldiwv mavw otn cavida.

pee) Ty

8 806 00 68 4 68 & 2 ] a_

0 10 20 a' '., 30 40 50 60

O HoONUaTIKOG TUTIOG Elval TO AOPOLoUA TWV TILWV SLALPOUUEVO UE TO TTANB0G TOUG.

x.
w1 mtrntat.+tx,

H H

MNpocoxn:

n akpifeLa Tov TeEAKOU anoteAEoHATOG SEV UMOPEL va ival peyaAUtepn ano tnv akpifeia tng
aPXKAG HETPNONG.

e Tumukn AnokAwon (Standard Deviation - SD):

H turukn amokAlon Sx ekdppalet (6nmwg SnAwvel n ovopacia tng), tn amokAlon Twv dedouévwy amnod t
HEon TLn, SnAadn LEXPL TTOOO TIEPIMOU AVOUEVETAL LA TUTTLKI TLUA TNG X VO ATTEXEL ATTO TN MECN TLUA.

Ye U0 MELPAPATA OL LETPHOELG UTTOPEL va €XOUV TNV 6La péon TR dAAG va SladEPouv ONUAVTIKA WG
TPoG TN SLacTIopA TOUC, OTO £va ME(PAUA Ol HETPAOELG ELVAL TIEPLOCOTEPO CUYKEVIPWHEVECG YUPW OO TN
HEoN TN artd to AANo. MPOoKUTTEL N avaykn UTIAPENG EVOG TPOTIOU UTIOAOYLOOU TNG SLaKUAVONG TWV TLUWV
YUpW amo tn péon tun. H tumikn amokAlon mou ekdppdlel To LETPO SLAOTIOPAG YUPW amtd TN KECN TLUN.

Napddeypa:

2tn cavida pe ta Bapidia, €xouv to 8Lo KEVTPO LooppoTtiag (Leon TLur) aAAd SLadopETLK KATAVOUN
TwV Bapldlwy mavw otn cavida, otn MPWTN £Xouv HeyaAUTepn dlaomopd amod OtL otn SeUTEPN MOU €lval
TIOLO CUYKEVTPWHEVA OTN KEDON TLUH. 2T TPWTN Ba uTtApXEL LEYOAUTEPN TUTIKN amtOKALoN amo tn SgUtepn.

e e e L 8 .
0 10 20 .-' ". 30 40 50 60
a0 MEeNsine 88

[ -
0 10 20 i' '-.‘ 30 40 50 60

https://users.auth.gr/dkugiu/Teach/CivilEngineer/descriptive.pdf
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O padnuatikdg TUMOG glval n TETPaywVLKN pila Tou abpolopatog Twy TETpaywvwy TnG Stadopdg tng
KABe TWWNG amd Tt MEon T, Tpog to Babuog eAeubepiag. Babuog eleuBepiag eival o aplBuog twv

HETPNOEWV pelov éva (n -1):
S, = /Z(Xi—X)Z
n-1

loxUeL 0 Kavovag OTL OTav N TUTLKA anokAlon divetal wg + tng péong TLung Oa mpémeL va €xeL iSlo
apLlOpo dekadikwv Pndiwv pe tn péon Tun.

e Méoog 6po¢ MAnOuopoL (K):

Extdg amo tov péco 0po tou Selypartog (X ) urtdpxeL Kal 0 HEcOG 0pog MANBUGOU (W):

0TO MECO Opo delypatog (X ) To n gival o aplOpog Twv SeLypATWY:

x.
w1 mtrntat.+tx,

H H

N
2.7
= ntx+nt +Hxy
N N

Napadeypa: o €va mAnBuouo amd 100 deiypata, petpouvtal povo ta 30 delypata tuxaia, n Héon
TN TOuG €lval o pEcog 6pog tou Selypatog, av petpnbolv oAa ta Seiypata kat ta 100, n péon TN Toug
elval o péoo 6pog Tou mMAnBucpou.

O p€oOoG OpOG TOou SelyaTOg XPNOLUOTIOLELTOL KUPLWG YLOL TNV EKTLLNGN TOU HECOU Opou MANBUGCUOU
OTaVv 0 LECOG O6pOo¢ Tou MANBUCUOU Sev elval yvwotog KabBwe o LECOG 0pog SelyaTog Kal 0 LECO OPOG TOU
TANBUGOHOU avapeVeTe va €xouv TNV tdta TLun. MNa tnv dtacmopd Tou TANBUGCOU XPNOLUOTIOLELTAL N TUTTLKN
QaTtOKALON TNG MEONG TLUAG

e Turukn anokAion g péong TG (Standard Error of the Mean - SEM):

Elvat n turkn amokAlon 61 tn TeTpaywvikni pila twv apltduw twv petpnoewv (N):
Sx

SX:\/_Z

10 SEM €eival évag evllApecog OpOG OTOV UTTOAOYLOMO TOU SLACTHMOTOG EUMLOTOOUVNG TOU LECOU
06pou Tou MAnBucopuou.

Napdadeypa: 2 pla LEAETN N PEOH TLUN TWV SELYUATWY MOV avaAUovTtal elval LOVOo [La TIPOCEyyLon
NG MEONG TLUAG Tou MANBUOUOU. Av n LeAETn emavaAndBel moANEG popég Ba uTtApxOUV SLADOPETIKES TLUEG
™G HEon TN Tou delypatog kabe popd. To SEM meplypddel TNV SLaoTopA AUTWY TWV HECWV TLULWVY, ML
HEYOAN TLUA SElXVEL OTL OL TIUEG QUTEG EXOUV L0 LEYAAN SLOOTIOPA EVW MLOL KPR TR Seixvel Ot elvat
opoadomnotinpevol. Emopévwg to SEM eival éva PETPO TNG akpifelag Tou PECOU OpoU TWV SELYUATWYV TNG
MEAETNG.
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‘Etol 6tav oav anotéAeopa Sivetal n péon T twv Selypdtwy n dtaomopad toug Ba Sivetal pe tnv
TUTILKA atokALon:

X+ SD
Evw otav 1o anotéAeocua

omou t elval to student-t kal maipvel TIHEC avaAoyo UE Tov aplOUd Twv UETPHOEWY, OTO OpLO
gumotoouvng 95% eival:

N 2 3 4 5 6 7 8 9 10

12.70 430 3.18 278 257 245 237 231 226

loxUet 0 kavévag 6t dtav Sivetou wg * TG péong TG Ba pémel va €xeL i6lo aplOpd Sekadikwv
Undiwv pe tn péon Tun.

Kputipla yia Anoppidn ApdiBoAng Tiung (Q-test):
Katd tn dLdpkela Twv Melpapdtwy otav ta Sedopéva mepLlEXouv Uia TLun n omola dpaivetat va Stadépel
TIOAU QIO TLG UTIOAOLUIIEG, 1) OO TO HECO OpO, TIPETEL VA UTIAPEEL N EPWTNON €AV N TN QUTH TPETEL VAl
kpatnBel n oxL. To Q-Test, lval oTATIOTIKO KPLTAPLO Kal prnopel va BonBriosl yia va anodactotel av Ba
kpatnBel  OxL n uno apdlofitnon TLun.
AUTO 10 TeOT epapuoleTal WG AKOAOUOWC :
® AV Xaup. Elvat n apdiBoAn tiun, tonoBetouvtal oAa ta dedopéva pe avfovoa oeLpa,

° YT[O)\OV(.ZETG[ TO Qng[po(pquké

|Xaupiof — XmAnoieot|

Qnstpotpquko = Xuey— Xeday.

®  EA&v Quepapors > Qoewpnus TOTE N TLUA ammoppinteTal

® To Q-test dev MpEMEL va XPNOLUOTIOLELTAL TIEPLOCOTEPO O SUO POPEC CUVEXWC.
® Juvnbwcg xpnoluomnoteitat to 90% KpLtrpLo

Q OewpnTIKO

o o
n 0.941 0.970
n 0.765 0.829
ﬂ 0.642 0.710
n 0.560 0.620
0.507 0.568



Opo Avixveuong (LOD) Oplo MNoocotikonoinong (LOQ)
kat Opro MNpappikotntag (LOL)

I pLa KaumuAn avadopdg otov afova Twv X TOmoBeTOUVTAL OL CUYKEVIPWOELG TOU AVOAUTH KAL OTOV
afova twv Y ol petpnoels. H e€lowon mou mpokUMTeL pe v HEB0SOo Twv eAaxiotwy TETpaywvwy Sivel pla
e&lowon mpwtou Babuou mou €xeL TNV popodn:

Y=m*X+b
Omou: m n KAlon TG KopmUAng Babpovounong
b n tetayuévn

Y
LOQ
g1 oo
=
e Y=mX+b
LOD = (3s)/m
LOQ = (10s)/m

ZUYKEVTPWON X

» EvawoOnoia (Sensitivity, m):

Elval n petafoln tou onuatog mpog tnv LETABOAN TG CUYKEVTPWONG Tou avaAuth, SnAadn eival n
KAlon tng KaumuAng Babpovounong. Alvel Tnv tkavotnta tng nebddou va Slakpivel pkpég Sladopég
OTNV AVOAUOUEVN OUGLa, 00O TILO AMOTOUN £lval n KAlon tOco Mo evaiocdntn eivatl n péBodog kabwg
HLKpn aAAayn otn cuykévtpwon Ba €xel peyaAn petaBoAn oto onua

EvaloOnoia = kAion tng KaunuAng Babpovounong

» Opuo Avixveuong (Limit of Detection, LOD):

Elval n pikpdtepn moootnTa ouciag ou UMopel va avixveuBel pe tnv ouykekpLluevn LEBodo. bivel
oNUa oNUAVTIKA SLadopeTIKO amo To Aeuko, N TN autrh dev amotelel aflomiotn pEtpnon, elvat amid
ML TLUAR CUYKEVTPWONG TTAVW o AT Tou TudAoU.

. , _ 3xS
Oplo aviyxvevong = -

Omou: m n KAlon TG KopmUAng Babpovounong

S 1 TUTILKA armokALlon tng kAlong
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'Opio noootikonoinong (Limit of Quantification, LOQ):

Elvat n pkpotepn moodtnta mou umopel va petpnOetl pe akpifeta, dnAadn va mpoodloplotel
TIOOOTIKA ME amodektn akpifela kat emavaAnPuotnta.

10%S

'Oplo nocotikonoinong =

Omou: m n KAlon TG KopmuAng Babpovounong

S N TUTTLKA amtokALlon tng kAlong

» Opuo ypapuikotntag ( limit of linearity, LOL):

Elval n ouykévipwon amo tnv omnoia amokAivel n KapmuAn Babpovopnong amo tnv YpoppLkoTnTa.

Otav &ev umoloyiletal To OplLO YPAUUKOTNTAG, TOTE WG TMAVw Oplo Bewpeital n TR TOU
HEYAAUTEPOU TPOTUTIOU TNG KAUTTUANG Babpovounong.

Ze éva AyvwoTto Selypa av n untoAoyLl{Opevn TN siva:

MuwpOTepN Ao 1o 6pLo avixvevong:

TOTE WG TN Sivetal to oplo avixveuong tng pebodou, dev pnopei va 500el TR HkpOTEPN QIO AUTO.
MeyaAutepn ano to 0pLo aviyveuong aAAd LKPOTEPN OO TO GPLO TOCOTLKOTOLNONG

TOTE N TLN auth dev €xeL peyaAn akpifela, dev eival moAv aglomiotn, Slvetal Opws wg T Kabwg sival
HEYAAUTEPN aTtO TO OpLo avixveuong. Kavovikd Ba mpemnel eite pe KAmoLo Tpormo va auvénbei to orjpa tou
AYVWOoTOoU SElyLOTOG WOTE TO AMOTEAECUA VA lval LEYAAUTEPO Ao TO OPLO TTOCOTLKOTOLNONG ElTE va
tporonolnBei n pEBodog avadAuong wWoTe TO OPLO TOCOTLKOTIOLNONG VAL Elval KPOTEPO.

MeyaAutepn and To 6pLo MOCOTLKOMOINGNG KoL UKPOATEPN OO TO HEYAAUTEPO TIPOTUTIO TNG KOLUTTUANG
BaBpovopunong

TOTE N TLUN €XEL TNV akpifela Tng peBodou, Bewpeitat aflomiotn kat SveTal KAVOVLKA.

MeyaAutepn ano to LEYAAUTEPO POTUTIO TG KAUTUANG Babpovopunong

TOTE TO amoteAeopa Sev €xel ueyaAn akpifela, Sev elvat moAu alomiotn, Sivetal OpwWG WG T Kabwg
elval peyodltepn amo 1o Oplo avixveuong. Kavovikd Ba mpemel va dSnuoupynBel pia véa KapumuAn
BaBuovounong e HeYaAUTEPA TIPOTUTIA WOTE VO KOAUTITOUV TLG CUYKEVIPWOELG TOU AyVWOTOU
Selyparoc.
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XpAowa Znueia

Movabdeg Zuykévipwong AtaAUaTog

2ta StaAvUpota uTtdpxouV MOAAEG HopdEG e TNV omola ekdpaleTal N cUYKEVTpWON Tou StaAupatog. O
avaAuTAG Ba mpémel pe eUKOALQ va UMOpEL va PETATPEYPEL amod T UL popdn o€ pa dAAN avaloya pe TG
QVAyKeG Tou KABe melpapatog. Mapakdtw mapouctalovial ol BoolkéG MOVASEG CUYKEVIPWOELG TIOU

Xpnotgomnolouvral:

Molarity (M): Moplakotnta otav n oucia xpnoudomoleitatl pe t popdn popiwv dnA. eivat ta mol

Slahupévng ouoiag rou meptexovtal o€ 1 lit uddativou StaAlpatog

M = aptfuos mol Sitadvuévng ovaiag

1 lit StaAVvuatog vepov

Normality (N): Kavovikotnta oétav n oucia xpnoldomoleitat pe tn popdr ovtwv O6nA. sival ta

ypappoiooduvapa (eq) Stahupévng mou mepLéxovtal o€ 1 lit udatvou SlaAupatoc.

N = apfuoc (eq)toodvviuwv dtadvuévng ovaiag

1 lit StaAVvuatog vepol

Eni tolg EKaTo:
o % w/w (neptektikotnTa % BApog katd Bapog)
Exdpdlel ta g Stalupévng ouaiag rou meptexovtal o€ 100 g SLaAU patog
o % w/v (meplektikdTNTA % BAPOG KATA OYKO)
Exdpdlel ta g Stalupévng ouaiag mou meptexovtal o€ 100 ml StaAvpatog
o %v/v (meplektikoTnTa % OYKO KATA OYKO)
Exdpdlel ta ml Stahupévng ouaoiag mou neptéxovtal o€ 100 ml StaAvpatog
Mopdég Ttou tumov pala npog oyKo:
o g/L (gr Stahupévng ouoiag ava Alitpo delypartog)
o mg/ml (mg &laAupévng ouaiag ava ml StaAUpatog)
o pg/l (ul Stohupévng ouaoiag ava Aitpo StahUpatog)
O ekdppaoelg "uépn oto..." (parts per..., pp...)
o ppm (parts per million, pépn oto ekatoppL pLo)
avtiotowyel oe kaBopd apdud 10°
o ppb (parts per billion, uépn oto dtoekatoupvpLo)
avtiotowei oe kaBoapd apdud 10
o ppt (parts per trillion, pépn oto TPLOEKATOUUUPLO)
avtiotowel oe kaBapd apdud 1012

Movo ota vdatika StaAvpata eneldn n Mukvotnta tov vepou eivar 1 kg/l woxvet:
» 101 ppm avtiotolxetl oe 1 mg/L
» 101 ppb avtiotowel o 1 pug/L

» 101 ppt avtiotoxei o 1 ng/L
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ApOLWOELG
Katd tn metpapatiky dtadikacio moANEG Popeg xpeLAleTAL VA YIVOUV apaLWOELG Kal Snuloupyia Twy
eMOUUNTWY SLOAUPATWV.
Baowkn mpolmndBeon yla pia cwotr apaiwon givat n cwotnA xprion:

TwV olpwviwv
TWV TWTETWV aKpLBeiag petafAntol oykou
TWV OYKOUETPLKWV PLOAWV

P w NP

KaBW¢ KOl TWV UTIOAOLTTWY OKEVUWV TIOU XPNOLUOTIOLOUVTOL OE JLa apaiwaon kat blaitepa otn
xpnon Luywv akpiBeiog 3 R 4 Sekadikwv.

‘Eva oAU cuvnBlopévo AaBog rou mapatnpeital n AavBaouévn xprion Twv oldwviwy Kot Twv TITETWY
akplBeiag petafAntol Oykou Kal éva SeVUTEPO €lval O N CWOTOG UTTOAOYLOUOG TNG apaiwong.

Ixe60OV yLa OAEG TIG apalwOoELg XpeLaetal anAd va edappooTel o TUTOG TNG apaiwong:
Capx.'vapx-=cts7\.'vts7\.
MNapadetyua:

1) Anod éva StdAupa KCl 103 M ko va tapackevaotouv 100 ml StaAvpatog KCI 104 M:
Me tnv xprion Tou TUToU Copy.*Vapy-=Crer." Ve,
103 M -x=10%M 100 ml > X=10%/103- 100 ml = X= 10 ml|
Apa o€ oykopeTplk dLaAn twv 100 ml tomoBetouvtat pe akpifeta 10 ml KCl kat apatwvovtatl
HEXPL TNV XOpOYH LLE OUTTLOVLOEVO VEPO.

2) Na napaockevaotouv 100 ml StaAvpatog 20 ppm oviwv Cl:
Ta 20 ppm CI avtiotoyouv o€ 20 mg/It ClI kaBwg to StdAupa eivat udatikd

2ta 58.45 NaCl eivar ~ 35.45CI

X 20

58.45
35.45

X=20m =32.97 mg-0.11t=3.297 g NaCl

Onorte {uyilovtal pe akpifela o uyo 3 R 4 Sekadikwy 3.297 g NaCl Kol apaLwVETAL PE ATILOVIOUEVO VEPO
0€ OYKOMETPLKA LAAN Twv 100 ml.
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AlaAUpata akpLBAG GUYKEVTIPWONG

MoAAég  ¢opég  xpeldletal va Tmoapackevaotouv  SlaAvpata  okplBAG  ouykévipwong Ba
xpnotuomnotnBouv wg mpotuma StaAv pata. Otav ta StaAdvpata ivat UKPRG CUYKEVTPWONG, N TTOCOTNTA TTOU
amatteitot va LUyLoTel eival TOoo pkpn ou akopa Kot pe tou uyoug akplBeiag 4 dekadlkwv gival apketa
Sduokolo.

MNa va enepaotel To MPOPANHA AUTO TAPACKEUATETAL APXLKA Eva TTLo TIUKVO StdAupa (rx 10 pe 100
bOPEG TTUKVOTEPOD), AUTO EXEL WG ATMOTEAECHA N ATTALTOUEVN TPOG {UYLON TTOCOTNTA VAL ELVAL TTILO EYAAN Kal
€10l va meplopiletal to AdBog otnv {Uylwon. Etol fuyilovtal pe akpifela n emBupnti moodTNTA KO
TIAPACKEVALETOL TO OPXLKO TTUKVO SLAAUUA, OTN CUVEXELA PE TNV KATAAANAN apaiwon mapackeualeTal To
TEAKO SLAAupa 0TV ETBUUNTA CUYKEVTPWON.

Napddeypa:
Napaockeun StaAvpatog 0.001 M KCI 100 ml akptBig ouykévtpwaong.

Ta 0.001 M avtiotolyouv oe 0.001 mol/lt, To KCl €xeL poplakd Bapog 74.5513, €toL ota 100 ml
StoAvpatog avtiotoryouv 0.0075 g KCl. Xpnowpomoteital {uydg twv 4*Y Sekadikwv yia tn Uylon tng
noooTNTA AUTAG, KABwG To opAaApa oto 4° SekadIko elval apKeTA peydlo Snpoupyeital peydAo odpaiua.
lMNa tov Adyo auto fuyiletal pa ocotnta 10 dopeg peyaAltepn, 6nA. 0.0750 g, £toL meplopileTal oAU to
odAaApa tng LUyLong.

AwaAvete ) moootnta aut ota 100 ml pe tv Xprion oYKOUETPLKAG GLAANG, SnloupywvTag £€ToL Eva
Stahupa apxikng ocuykevipwong 0.01 M mou eivat 10 ¢opég o mukvo amd to StdAupa mou BéAete va
TIOPO.OKEVACETE.

Mo TNV TAPACKEU TOU TEALKOU SLOAUMATOG yiveTal pLa ammAn apaiwon:
Capx. *Vapy. = Ceer. *Vier. 2
Vepx. = (0.001M*100ml)/0.01M >
Vepx, = 10 ml

Me tnv xprion tou KatdAAnAou olwdpwviou A pe muteta akplPeiag peTaBAntol Oykou UeETAPEPETE N
QTTALTOUEVN TIOOOTNTA TOU apXLkoU SLaAUATOG 08 OYKOMETPLKN LAAN twv 100 ml kal apatwvetal pHexpL
TNV XOpayr LE QTLOVICHEVO VEPO.
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Tithodatnon — NotevolopeTpikéG TITAOSOTACELS
Y& TTOAAEG OLOKNOELG TOU £pYAOTNPLOU Ba XPELAOTEL va KAVETE APKETEC TITAOSOTAOELC.

e TitAodoOtNnON eival n Sladkacio katd TNV onoia pLa ousia (ttthoddtng) mpootiBetal o€ pia GAAN
(avaAutng) Kot mapatnpeltal pe TNV xprRon €vog SeLKTN 1 TIOTEVOLOUETPLKA HEXPL va avTLdpAdoeL OAog o
avaAuTng. AT TV anattoUHevn moootnTa (TEAWKO onpeio) umtoAoyileTal n TOCOTNTA TOU OVAAUTH.

A £
. Apxikn Evdein
oykou
! Npoxoida
Npérurmro TeAika
SiGAvpa i
NaOH L~ ‘;:::L'l
Z TéAog
SrdAopa oykopéTpnong
°§t,°‘ (O Seikrng
Seixkrng 1 aAAale xpwpa)

e MMotevolopetplkl TitAodotnon eivar n Siadikacia n omoia cuveyiletal péxpt TO TEAOG,
KOTAYPADETOL TIOVIECLOUETPLKA (ouvnBwC Pe TN Xprion Kamolou nAektpodiou) kat Snuioupyeital éva
OlYHoeLldEG SLaypappa, TNG Kataypadnig TOU CAUATOG WG TTPOG TOV OYKO KATAVAAWGNG Tou TLItAodotnon, anod
TO omoio untoAoyiletal To LWOSUVAHO oNnEio Tou.

12

10 Kaynon oykopétpnong
Buret —>

8 -
p H electrode

5 lood0vapo onpelo Stir bar \

Oykog mpooTIBéuevov oE€og (mL)
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Awaypappata:

MNna tnv enefepyacia twv Sedopévwyv mou cuMAéyovtal elval amopaitnTto va KATOOKEUOOTOUV
SLaypappOTa PE TN XProN KATOLOU UTTOAOYLOTIKOU TIPOYPAMMATOG, OTtwG eival to Origin i to Excel i kamolo
AaAAo avtiotolyo. MNavta otov dfova Twv X lval 0L CUYKEVTPWOELG KAl 0TOV AEOVA TwV Y OL LETPOU LEVEG TLUEG.

Obnyieg yla T dnuioupylag Toug €XOUV YIVEL UE TO UTIOAOYLOTIKO mpoypappa Origin, cag Sdivovratl
avaAuTikd ota Bivieo Tng kABe doknong kabwg kal ota avrtiotolya Bivieo Tou KABe eiboug Slaypappatog
miou Bplokovtal otn mAatdopua Tou e-class tou pabniuartog.

Ta 16N Twv SLaypappatwy Tov Xpnotponololvtal eivat:

1. E¢iowon 1°° BaBuou (kapnuAn avadopdg)

MNna t dnuoupyia pag KopmuAng avadopds (4 kaumuAn Babuovounong) eival amapaitntn n
onuoupyia plag euBelag 1°° Babpol pe t pEBoSo twv eglaxiotwv teTpaywvwv. H e§iowon mou
Snuoupyeital elval tng popdng Y = aX +b, omou a eival n kAion tng euBelag (A evaitoBnoia tng peBodou) kat
b n tetaypévn. To mdoo kaAr sivat n euBeia Sivetat anoé to Adyo R () R?). Ooo o kovtd otn povasda ivat
TOOO Lo KAAAQ Tpooapuélovtal Ta onuelo otnv euBeia mou €xel SnuoupynBel. TIHEG pkpOTEPEG a6 0.99
bev Bewpouvtat oAU KOAEG Kal cuvnBwg odeilovtal oe AAON ou €XEL TIPAYLATOTIOLNOEL O TIELPAUATLOTHG
KATA TN SLAPKELO TOU TIELPANATOC KABWG OPWG Kal o€ apAaApata mou Snuioupyouvtal katd tn Siadikaoia
€KTEAEONG TNG AoknonG. KapmuAeg BabBuovounong xpnotponolouvial o€ TIOAAEG AOKAOELS. Z€ KAOE Aoknon
TIOU Xpnotuomnoleitatl KapunuAn avadppods 1°¥ Babuol Ba npénel va untoAoyilovtal ta opLa aviyveuong
KOLL TTOOOTLKOTOiNoNG TNG LEOASOU Kol va XpNoLLOTIoLoUVTaL OTaV aUTO €ival anapaitnto.

To Bivteo elval oto KavAAL Tou
] rd gpyaotnpiou oto youtube:

'Evmeom peo peemg (nld)

50 > https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

T T T T T T T T T |

suvrkevrpacn (ppb)

2. E€lowon 2°° BaOpov

H e€iowon mou Snuoupyeital Ba £xeL tn popdn Y = aX? + bX + c. To R? eival Seiktng tou oo Kahn
epapuoyn €xouv Ta onueia mAvVwW otn KAUMUAN KAl KATA ETEKTAON TIOCO METUXNUEVN ATav N Stadilkaoia twv
petpnoewv. H Abon tng €€lowong yivetal pe tn xprion tng dlakpivouoag, amo TG MPAYUOATIKEG AUOELG
XPNOLUOTIOLELTOL QUTA TIOU €lval pEoA 0T OpLa TwV TPOTUTIWV SloAupdtwy. Eflowon 2°° Babuoul
XPNOLUOTIOLELTOL OTNV AoKNoN Tou Poodloplopol Wvtwy K kabwg kat otnv doknon GC-TCD.
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-80 -

-90 i
-100 -
> -1101
£ To Bivteo eival oto KavAAL Tou
120 '
gpyaotnplou oto youtube:
S https://www.youtube.com/channel/
-140 . : . - ' UCrrDdUXUiTxyhezA140Rlew
-6.0 5.5 50 -4.5 -4.0
log C

3. Eupeon toung duo evBelwv
Apxka dnuoupyouvtat Suo dladopeTikég eubeieg 1°° Babuou:
1) Y=alX+blkat2)Y=a2X+hb2
210 onpeio Topng Twv dUo guBeLwV oL TLHEG Twv Y glval loeg omdte Oa LoyVEL:
aiX + b1 =aX + by,

omou AUvovtag tnVv e€lowon wg mpog X, urtoAoyiletal n T Tou. H TeXVLKA auth Xpnolomnoleital otnv
AoKNON TNG AYWYLULOUETPLOG.

349

3.2 e -/'

30 I ime= I ’ ’ ’
2 28] S - o To Bivteo eival oto kavaAL Tou

- b .'/‘ )
£ B s gpyaotnpiou oto youtube:
3 2.4 ol https://www.youtube.com/channel/
< 22] ‘n‘\k L UCrrDdUXUiTxyhezA140Rlew

2.0 I

181 . S . ,

0 2 4 6 8 10 i

ml Na_SO, 0,1 M
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4. Anuovpyia olypoeLtdoU¢ KaUUAng

Anpuoupyeital N oypoeLldNg KAUmMUAN Kol 0Tn CUVEXELD UTtoAoyileTal To Llooduvapo onpeio tg. To

Slaypappa Ut XPNOLUOTOLELTAL 0TV AOKNOoN Tou Tpoodloplopol tou pKa evog deiktn kabwg Kal otnv
aoknon Tou pH.
2

—_
o
L
n
f
/
»

S 0.8 \ To Bivteo elval oto KavAAL Tou
] ~. ’
s } gpyaotnpiou oto youtube:
2 0.6 \
= "‘L https://www.youtube.com/channel/
E
<

o
~

UCrrDdUXUiTxyhezA140Rlew

o
N
{

0 2 4 6 8 10 12 14
pH

5. Anpoupyia SLoypApHOTOC TTPWTNG IOLPAYWYOU

Anpuoupyeital apylkd €va olypoeldeg SlAaypappa Kal otn ouvéxela amd autd dnuloupyeital to
SLaypoppa TG MPWTNG MOPAYWYoU amod To omnoio umoAoyiletal 1o Llooduvapo onpeio. O umtoAoyLopog Tou
Llooduvapou onueiov amod to diaypappd tng 1" mapaywyou eival mo akpPng and to .oduvauo onueio
Tlou UTtoAoyiletal oo tn oLyHoELd) KAUmmUAn. To SLaypappa autd XpPNOLUOTIOLELTOL 0TNV Aoknon Tou pH.

4
3
e
3 2
i To Bivteo elvatl 0To KOVAAL TOU
é. 1{ - gepyaotnpiou oto youtube:
. e esere e https://www.youtube.com/channel/
— UCrrDdUXUiTxyhezA140Rlew

Vol. NaOH (ml)
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Neplypappa AckRQoswv Epyaotnpiov AVOAUTIKAG XnHeiog

OL aoKAOELG TOU epyaoTtnpiou lval oxedlaopéVEG WOTE va KOAUTITOUV €va PeYAAo eUPpoG TNG Bewplag
Kall TG opyavoAoyiag tng AvaAuTtikig Xnueiag. KaBe epyaotnplakr nepiodo mepAapBAavel EMTd aoKNOELG,
LE TO MPWTO KUKAO va Sivel éudaon MePLOCOTEPO OTNV NAEKTPOXNUELD KL OTLG TEXVLKEG TTAVW OE QLUTH KOl
oto &eUTepo KUKAO QOKNOEWV OTn Xpwuatoypadio Kal o TEXVIKEG Slaxwplopol Kal avixveuong. Mia
ouvtoun meplypadr toug Sivetal mapokATw:

A. oto Epyaotipio AvaAutikig Xnueiog I:
1. YnoAoywopog pKa gvog deiktn pH

Oswpia
E€lowon Henderson — Hasselbalch
Nept Asiktwv — bromothymol blue
Nopog Beer — Lambert

Opyavoloyia

Mept Qacpatodwtopetpou UV/VIS
pH-petpo — HAektpodLo udiou
Nelpapatiko

» Mpoodloplopdg pKa tou deiktn bromothymol blue

2. MoteVOLOMETPLKA HETPNON TOU pH
Oswpia
MOTEVOLOUETPLKEG TITAOSOTNOELG
Mepl oykoUETPOEWY
Opyavoloyia

»  pH-pétpo — HAektpdSlo udAou

Nelpapatiko
Anuloupyla mpdtumou TIthodotn Kal Babuovounon Tou pe Tithodotnon

AvaAuon ayvwoTtou SelylaToq e TIOTEVOLOPETPLKN TITAoSOTnon

22



3. Kpaowd
Oswpia
» Autopateg TITAOSOTAOELG
» MNepl kpaolwv (MOLKIALEG, KaTNYyopLeG KATL.)
» MéEBobol kal xnueia yia:
a) Zakyopa
b) EAeUBepn ofutnta (pH)
c) OAwn O&utnta
d) Oewwdn (eAelBepa kal OALKA)

e) AAKOOAN
Opyavoloyia
HAektpodio ofeldoavaywyng (redox)
EmAextikd nAektpodio dpBopiou (fluoride)
HAektpodilo vaiou pH
Newpapatiko
» YmoAoylopog o€ Selypa amno kpaoi o€
a) Ta ocakyapa
b) tnv eAelBepn (pH) kat oAk ofuTnTA
c) To eAelBepo Kkal oAk Sloeidlo Tou Belou

d) tnv aAkodAn

4. Nadw
Oswpia
MNept eAatoAadou
Ofeidbwon Aumapwv VAWV, aplBuog untepoleldiwy

lwbopetpikn TitthododTnon

DaopATODWTOUETPLKEG TLHEG EAALOAASOU

vV V V VY VY

Katnyopieg ehatdAadou
Opyavoloyia
»  Oaocpatodpwtopetpo - UV/VIS
Newpapatiko
MNpoodloplopndg AptBuou Yriepoleldiwy (A.Y.) Aadlol péow titthodotnong

MNpoodLoplopds GaAoUATOPWTOUETPLKWY TLHWV AadLo (K)
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5. AywylHopeTpia

Oswpia
Aywyluotnta — Baoikol 6pot
ZtaBepa kuPEANG nAektpodiou

AYWYLLOUETPLKEG TITAOSOTHOELG

vV V V VY

MpdtuTn KOUUAn

Opyavoloyia
»  AYWYLUOUETPO - NAEKTPOSLO MAaTivag
Nelpapatiko
Eupeon ¢ otabepd tnG KUY EANG nAektpobiou
Eupeon ¢ ouykévtpwong tou BaCl, pe tithodotnon

EUpeon tnG ouykévipwong ayvwotou CaSOs péow KAumUANG avadopdg amd mpotumna Selypata

6. lovta KaAtou

Oswpia

Mepl vepwv ( emtpanélio — GUOLKA — LETAAALKO
MNepl KaAiou

Xnuikot aoBntrpeg - eMAEKTIKA NAEKTPOSLO LOVT

vV V V V

Valinomycin
Opyavoloyia

»  EMAeKTIKO nAektpodio K
Nelpapatiko

Anpuloupyla mpoTuUTIWY SELYHATWY

Moootlkdg mpoodloplopog vtwv K oe  Selypoata vepol PEOCW  KAUMUANG  avadopdg
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7. NMoAapoypadia

Oswpia '
Bapéa pétalia (pb, cd)
Mepl Hg

Amnaépwaon Kal n onuooia tng

vV V V VY

Ei6n moAapoypadiac:

a) BoAtapetpia

b) KukAwn BoAtapetpia
c) BoAtapetpio TETpaYWVIKOU KULATOG
d) Awadopiki maAukn moAapoypadia
e) AvaSLOAUTIKI TEXVLKN
Opyavoloyia

» MNolapoypadog:
a) HAektpddlo epyaciag (oTtayovikd nAektpodlo udpapyupou)
b) avadopikd nAektpodio (Ag/AgCl)
c) BonBntik6 nAektpodio (carbon)
Nelpapatiko

» Mpoacdloplopdg MoAuBdou kat kadpiou og dyvwoto Seiypa (LEow KapmUAwWV avadopd and mpotumna
Selypata)
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B. Epyaotiipto AvaAutikng Xnueiog Il

1. Aépua Xpwpatoypadia pe aviyveutn FID (GC-FID)
Oswpia

MNepl Aéplag Xpwpuatoypadiog

Tpuyoeldeig otAeG

TEXVLKN TOU SLapolpacpou (split)

Xprion E0WTEPLKOV TIPOTUTIOU

YV V V VY VY

avixveutng FID

Opyavoloyia
»  Aéplog Xpwpartoypadog pe avixveutn FID (GC Focus — Thermo Finnigan)

Nelpapatiko
» Anuoupyio tpoTumou SLaAU LaTtog AAKOOAWY KOl LETPNON TWV CUVTEAECTWY Katakpdatnong toug (RRF)
» [oLOTIKOC KaL TTOCOTIKOG TTPOCSLOPLOUOG OAKOOAWV OE:

a) ayvworto delypa

b) oe motd npogpyoueva and andotagn (myx pokn)

2. Aépia Xpwpatoypadia pe aviyveuti TCD (GC-TCD)
Oswpia

MNept Aéplag Xpwpuatoypadiog

MANPWUEVEC OTNAEG

On - column elcaywyéag

MNept Van Deemter

YV V V VY V

avixveutng TCD
Opyavoloyia

» Aéplog Xpwpatoypadog pe aviyveutr TCD (GC — GOW MAC)
Nelpapatiko
MNpoodLoplopdg BEATLOTNG TOXUTNTAG PONG

MoLOTIKOC TPOaSLOPLOUOG AyVWoTou Selypatog

26



3. Yypn Xpwpatoypadia avtictpodng paong (RPLC)

VvV V V V V

4,

YV V V VY VY

Oswpia
Mepl uypric xpwpatoypadiag
MeA£tn ¢ MeBodou Katavourg otnv RPLC
MNna Bswpia Hansch

KoAwveg otnv RPLC (C18)

BaABida eloaywyng Seilypatog (6 B€oswv)
Opyavoloyia

Yypn Xpwpatoypadia Avtiotpodpng Daong (LC — GOW MAC)
Nelpapatiko

MNpoodLopLlopnds TNG amoddoonG TOU CUCTAHATOC LECW TWV cUVTEAEoTwY Hansch

MoLOTIKOC TPOCSLOPLOUOG AYVWOTOU SElyaTOC LE TN XPrON TPOTUTIWV

lovtiki Xpwpatoypadia (IC)

Oswpia
Mepl LOVTIKNA G XpwpaToypadiog
ZTAEG LOVOVTOAAQYNG

KataotoAeig orjpatog StaAvTn

AYWYLLOUETPLKOC QAVIXVEUTAG

BaABida eloaywyng Setypatog (6 B¢oswv)
Opyavoloyia

lovtikn Xpwpatoypadia yla avaAuon Katloviwy
Nelpapatiko

Anuloupyia mpotuTtwy SlaAupdatwy

MOLOTIKOG KAl TTOGOTLKOC MPOCOLOPLOUOC HECW KAUTTUAWY avadopdg
a) Ayvwotou delypatog

b) Aelypa amno to vepod tou diktuou Tou Mavemniotnuiov

5. Qaopatrookornio Atoputkng Aroppodnong (AA)

vV V V V

Oswpia

Mepl TeXVIKNC TNG ATOpLKAG ATtoppodnong

Atopomnoinon pe pAoya
Adurmeg koiAng kaBodou

MNepl Mayvnoiou kat AoBeaotiou
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Opyavoloyia
» Atouikn Amoppodnon pe tn xprion oAdyag (Agilent 55B)
Newpapatiko
» Anpoupyia mpoTUTIWVY SLOAUPATWY
» MNoootikog mpoadloplopdg Mayvnoiou kat AcBeotiou oe:
A. Ayvwoto deiypa
B. Noowa epdploAwpéva vepa
C. Noowa vepd SikTUWV
D

. Nepo amno to diktuo tou MNavemniotnuiov

6. Mpocdloplopnoc Dwoddpou os motd KOAaG e T Xpron paocpatoPpwtopETtpou
Oswpia
MNept daopatodpwtopétpou UV/VIS
MéeBodog «umAe tou poAuBdatviou»
DOwodoplkod o€l oTIG KOAEC

Opyavoloyia

»  OQaocpatopwtopetpo UV-VIS povig 8éopung — moAAamAwy BEcewy
Nepapatiko
Anuloupyla mpotuntwy SlaAupdatwy

MNpoodLoplopds dwodoplkol 0€€0C 0 TTOTA KOAAG LECW KAUTUANG avadopdg

7. MpocdLopLlopog poplakol Bapoug NpwTeivng He tn Xxprion dacpatookomniog Ao e TN TEXVLKN TOU
nAektpoPekaouov (ESI-MS)

Oswpia
MNept Gaopatookomnia palag
Texvikr Tou nAekTpoekaopoU
MNpwteiveg

Opyavoloyia

»  Qaopatopetpo pe cvotnua nAektpodekacpou (Triple Quad 3500 — Sciex)
Newpapatiko

» [Mpocdloplopodg poplakol Bapouc mpwTteivng
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Fevikég Elonynoelg

Daocpatopwtopetpo uneplwdouc — opatou (UV - Vis)

Awanepatotnra-Anoppodpnon

AlamepatotnTa €ival To KAAoUa Tou GwTog TTou mepva armo to Selypa kat €xeL eVpog amo 0 €wg 1,

T=li/1o
H amoppodnon cuvdéetal pe tn SlamepatotnTa e TO TUTO: --T
T —
A=-log(T) vl | .

NApog Beer - Lambert !

H amoppodnon A eival avaloyn mpog Tn cuykEVTPWON TNG ouaiag (c) kat divetal amo tnv e€lowon:
A=¢exbx*c
Omnou: C : n CUYKEVTPWON NG ouciag og mol/L (M).
b: to prkog tng omtikAg Stadpoprng og cm
(avtiotolyel oto mayog tng kueAidag)

€: ouvteleoTr¢ anoppodnTkdTNTAC (1) cLUVTEAEOTAC andoBeonc)os Micm™

(n  ypaupopoplaky amoppodnTKOTNTA  €lval  XOPAKTNPELOTIKO TNG Oouciag Tou
SnAwveL MO0 dwg amoppodATe 0 CUYKPLUEVO LAKOG KUATOG)

NpolmnoB<celg yia va LoXUEL 0 VOUOG Tou Beer - Lambert:
H aktwvoBoAia va gival LovoxpwHaTIKN
Movadiko datvopevo va ival n anmoppodnon

Na givatl 6ykog Tou SLaAUpaTtog opoLlopopdog

P W N R#

KaBe owpatidlo va amoppodd aveéaptnta Kal va pnv aAAnAoemidpad pe ta aAAa cwpatidia tou

StoAvpatog

O vopog tou Beer-Lambert edpapuoletal kol o€ UALKA TIOU TIEPLEXOUV TIEPLOCOTEPQ TOU EVOG CUOTOTLKA
Tiou amoppodolVv pe T polnobeon ot dev untdpxel aAnAenibpaon petafy toug. H oAkr amoppodnon
Tou cuoTtuatog divetal and tn oxéon:

Ao)\tKr’]=A1+A2+A3+...+An
Ta Baokd pépn evog GacHatoPWTOUETPOU Eival:

H mnyn¢ tng aktwvoBoAiag
O povoxpwpatopag

H kupeAida pe to deiypa
O aviyveuTtng

To kataypadiko

vk wnNR
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[Tétaopa Omtirog

) T |:| Kuyehida AV VEVTHS Avayvoon
[Tnyn - dilto0o 1'], Y P, — [” \ 50 100
Or\/\/\y‘ HOVOYOWHU- A~ A {Evioyvng f-» (“.‘\ >
l T0QUC T— \

H mnyn tng aktwofoAioag Siadopomoteital avaloya pe to €mBUUNTO PNAKOG KUMATOG. € €va
daoUATOPWTOUETPO 0paATOU UTIEPLWOOUG TtepLEXovTaL SUO TNYEG:

1. piayla ) neploxn touv opatou (400 — 800 nm) TOU XPNOLUOTIOLELTAL LA ATTAN) AQUITO TTUPOKTWOEWG
ano BoAdpauto (400 mavw and 1000 nm ).
2. kot pia yo tn meploxn tou umepltwdoug (200 — 400 nm) ou xpnoLoToLeiTal pa Adpna deutepiou.

‘ /' BoAgppapic

& P'r Aounneag
3 l \ Seutepiov /
L /
l;’J \ ’
—— A A 1 ' ' 1 )
200 400 600 800 1000
MAxoe xtiuaroe (nm)

To GACA TIOU EKTIEUTETAL ATIO TLG AAUITEG LETATPETETAL OE LOVOXPW LOTLKO TIEPVWVTOG LECA ATIO £val
povoxpwuatopa (cuvAbwe €va mplopa). Itn ocuveéxela n aktvoBolAia Siépxetatl amo tnv kKupeAida mou
TiepLeExeL to Selypa. Yrapxel Stdkplon HETaEL TwV UAKWYV TIOU €lval KaTaoKkeuaouevn n KuPeAidba avaloya
TO MAKOG KUUOTOG TIOU XPNOLUOToLELTaL. TN Tteploxn Tou utteplwdoug v pumopolv va xpnotuomnotnouv
YUGALVEG (] amo moAuotupévio) kupeAibeg emeldn o autr tn eploxn amoppodouv. Evag eUKOAOG TPOTIOG
VoL To BupOpaoTE AUTO eival OTL Ta YU aAld nAlou xpnotpomnolouvtal eneldn anoppodave tnv UV aktivoBolia
TOUu AALOU, OTN TTEPLOXN AUTH Xpnotlpomolouvtal KUPeAideg and quartz (xaAadla). ITn MEPLOXN TOU OPATOU
XPNOLLOTIOLOUVTOL OL YUAALVEG (1) TTAQOTLKEG) KUWPEALSEG, LmopolV OpwG va xpnotpornotnBouv kat KuPeAideg
ano xoAalia kabwe Sev amoppodouv oe auth Tt TMePLoxn, amodelyeTAl OUWS N XPrnon Toug Adyw Tou
vPnAol K6oTOUG TOU UALKOU.

H oktwoBoAia otn ouvéxela mnyaivel otov avixveut Tou ouvABbwg elval €vag amAog
dwTtomoAamAaCLAoTAG, OTL PWTOVLO MECEL TTAVW TOU TO UETATPEMEL OE NAEKTPLKO CAUA.

To ofua mou &ilvel 0 QVIXVEUTNG EVIOXUETOL UECW EVOG NAEKTPOVIKOU KUKAWHATOG Kol TEAOG
Kataypddetal o€ Eva KataypadLKo ou UMopel va eival Eéva NAEKTPOVLKOG UTTOAOYLOTAG, La artAr) 00ovn n
€vag plotter.

Ta ¢paopatopwtosputpa Stakpivovtal o poviG SEoUNG Kal o€ SUTARG dEoung.

To povAg déoung £xel Ta UéEpn mou €xouv Ndn avadepBel, pe pia B€on yia tnv kupeAida tou
Selypatog. Ze auto apxlkd tomoBeteital To TUPAO Selypa, KataypAdeTe TN TLUA TOU, OTN CUVEXELA TO
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adatpeite kal tonoBeteite otn BEon Tou To Selypa mpog avaiuon, kataypAdETE TN TN TOU Kat adalpeite
TN T tou tudAou.

210 paocpatodwtoueTtpo SMARG S€oung, n opyavoloyia Stadopomnoleital wg EAG:

Ontnig
o aVLvEVTHS
Kuvyehida 1
IMéToope SNEGOOGT P,
|_.
Aviyvwon

Iyt [ : 3 Omutdc | - 300 100

L Im. 'I)‘lltgn TI, AwrpolpaoTig tu‘Lj."r'f.-‘L‘T;"]’ Evioyutiig q\f—n‘ >
{) LLOVOY QLG déopme o, | Dudopdc /

TOOUS i £ ]
A
\—r-’\ij*
Katontpo

Kuvypehido
delypaTog

OLny€g elvat O6mwge kat otn povn 8€oun, n aktvoBoAia mepvAaeL TAAL Ao €va LOVOXPWHATOPA WOTE
VA YLVEL LOVOXPWHOTLKNA aKTVoPBoALa kKal oTtn cuvexela dlaxwpiletat oe Vo PEPN. To Eva LEPOC TIEPVAEL ATTO
Vv kueAida mou eival tomoBetnuévo to TudAO delypa katl To A0 HEPOG amo TNV KUPEeALSa pe To Selypa
TpoG avaAuon. Yrtapxouv U0 aVIXVEUTEG, Evag yla KaBe kuPeAida e amotéAeopa va yivetal Tautoxpovn
HETpNON TOu TUPAOU KOl TOu TPoG avaluon Oelypatoc. Ta onuaATA TWV AVIXVEUTWV evioxlovtal ,
kataypddovtal, adatpeital and 1o mpog avdiuon deiypa n TR tou tudAou, divovtag kateubeiav tnv
TeAk TA. Ta PwitopeTpa autd €xouv UPNAOTEPO KOOTOG ayopd¢ Adyw Tng Umapéng emutAéov
opyavoAoyiag Kal Kuplwg Twv SU0 aVLXVEUTWV.

EkTOg amo ta mapandavw GacpatopwITOUETPA, UTIAPXEL KOL TO HOVAG SE€oung SMARG B€onG. € auto n
opyavoAoyia Tou lval mapamAnoLa Pe aAuTto TG LovhG SEoUNG, LOVo Tou €xeL SUo BEoelg yia Tig kueAideg,
pio yla to TudAo kat pia yia to deiypa.
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Ky ua.‘.@u QYEVEUTTS Aviryvaan
avadoodc
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Ow LOVOY 0w put-
TOQOS

e T 0
{Evioyutig i—u—- (*\ -
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}-—"\i"-"'h-’\’.

Kuyehida
delyuorog

Kat edw umapyet n mnyn aktwvoBoAiag, n aktivofolia Stépxetal anod éva povoxpwudatopa Omou yivetal
HOVOXPWUATLKA Kal otn ouveéxela Stépxetal amod tnv kueAida pe to TtudAo Selyua, mnyaivel otov
OVLXVEUTH, OTOV EVLOXUTH, OTOo Kataypadlkd Kal otn ouvéxela aMhdlel katevBuvon Kol HETA TO
Hovoxpwuatopa mnyaivel otnv kKuPeAida pe to mpo¢ availuon Selypa, UETA TAAL OTOV QVLXVEUTH, OTOV
EVLOYXUTA Kot oto kataypadiko. Ot duo petpnoels (tudAol kat deiypatog) dev yivovral tautoxpova (Omwg
o€ auTo TNG SUMTANG 6€oung) aAAA yivovtal StadoxLkd n pia PeTd TV AAAN, OUWGE KAL O€ QUTH TN MEPLTTTWON
adatpeital anod tn T Tou Selypatog n T tou TudAoU kat Sivel TN TEALKN TLUN.
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Emiong vumdpyxouv kat Tta GACUATOPWIOPETPA HOVNAC OEoung,
oA anAwv B€oswv. Exel ouvoAlkd oktw B€oelg, pia yla to TudAS Kal edta

Béoelg Oewypdatwv. ESw 6ev aldalet katevBuvon n  Séoun  aAld
nieplotpedovtal ol B€oelg. H T tou tudpAol KataypddeTal AUTOUATA OTN
uvAUn kKot adatlpeital and kabs PETpNON TwV SELYUATWY WE
anotéAeopa va PAETETE TEALKA TN TTPAYLATLKA TLUN.

AOKNOELG:

TomoBeteite Seiypa o€ pa KuPeAida prikoug 1 cm onwg paivetal mapakdTw Kot SLveL pia TR otnv
amnoppodnaon my. 0.800.

Omizdg
npehi WY VEUTNC .
Kuyerida AVLVEVTTC Avéayvoon

Tnyn) E diktoo 1 ] R
Bl wvogosc | e [T~ | .
10005 | \

1. TomoOBeteite Tnv ibla kuPeAidba pe to 1610 Selypa oe dradopetik B€on Mo kovtd otov avixveutn. H
anoppodnon nou Ba petpnOei Ba elval idLa pe Tn mponyou pevn T, LEYOAUTEPN N UKPOTEPN KaL yLaTi;

Omrizdg
AV VEVTHG Avayvwon
Iy hv ®irtoo 1) N P
Etol womgose |~ [~ XS
b g Kuyehida \

2. TomoBeteite U0 i61ec kKUPEALSEG e To (Olo Selypa Omwe mpLy, o€ oElPd OMwG paivetal mapokATw. Tt
anoppodnon Ba petpnOel kat yia yLoti;
a. 16wa pe mpwv (6nA. A =0.800),
b. SutAdoia (2A),
C. MLKPOTEPN TOU A,
d. peyoAUtepn tou A
e. N KAt petagu A kat 2A.

Omrizdg
Kuyehida avivevtig Avayvoon
Mnyh R Diktoo 1) [ 150 10
O~~~ povogoopa- | ~> | |~> - I ~ ! U
Foess Kuyehida L
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HAektpddio YaAou

AnoteAeital ano Suo nuLotoleia, €va avadoplkd kal éva evOelKTIKO. To avadoplkd eivatl Eva
NAEKTPOSLO TOU omolou TO OSUVAULIKO TOPAUEVEL OTOOEPO, OTN OUYKEKPLUEVN Tepimtwon eival éva
NAEKTPOSLO apyUpou pe emkaAudn amod xAwpovxo dpyupo Ag(s) | AgCl (ag) oe ditdhupa KCl to omoio
ETUKOLVWVEL JE TO CUOTNUA HECW ULaG YEDUPAG AAATOG.

To evdelktikd NAekTpoSlo amoteAeital amo pia pepBpavn valou. H pepPpavn otnv onoia opeiletal n
ETUAEKTIKOTNTA TOU £lval armod yuaAl Kal TO ECWTEPLKO TOU AIOTEAELTAL KOL AUTO Ao €val GUPUA apyUPOU UE
emkaAun amno xAwpovxo apyupo Ag(s) | AgCl(aq) oe StaAupa HCl (kaw dxt KCl 6mwg Atav oto avadoptkd),
yla Tn Aettoupyia Tou nAektpodiou gival amapaitntn n mapoucia MPWIOVIWY 0TO ECWTEPLKO SLAAU Q.

}  of
p-0./
P 1 b,
-~ \’.'H" .c: {
‘j , | A q(
g B d ¢ ¢
" - /f-_ 'S ’_c:
'd“‘ . - [ |
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Avadopiko Ag/AgCl o0 .9 O
. . - O
lédupa diatog 0 ! p ¢
DA, KCI B

N\ Evbelktikd Ag/AgCl
&t ALGA. HC
MeuBpavn vaiou

H emAektikotnta odeidetal otn yudAwvn pepppdvn maxoug 0.2 — 0.5 mm, n xnuikR cvotacn TG

Nupino  Ofuydvo  Kandvia

HEMBpAvNg amoteAeital kKuplwg amod nupitio, n Soun Tou omoiou dnpLoUpPYEL Eva TIAEYUOL OTO XWPO OTOV
OTol0 UTIAPXOUV OTIEG, KATIOLEG OO AUTEG €lvall CUUTANPWHEVEG amd Katlovta Kupiwg tovta vatpiou (Na*)
KOl KATTOLEG QO AUTEG KEVEG. H pepPBpdvn Tou uAAoU EVUSATWVETOL ECWTEPLKA OO TO ECWTEPLKO SLAAupa
HCI kot e€wtepikd amod delypa pe amotéAeopa va SnULOUpYoUVTaL EVUSATWHEVEG HOPDEG (L ECWTEPLKA
Kol pio EWTEPLKA). ZTLG EVUSATWUEVEG AUTEG LOPDEG LEPOG TOU MAEYUATOC Elval pEca ota Stalupata, £ToL
o&uyova Tou MAEYUOTOC lval HEoO 0€ QUTA TO SLaAupaTta.

Ye éva StaAupa pe xaunAo pH, Ba umtdpyouv MoAAA TPwWTOVLA, OTIOTE AUTA Ba Ttave Pog Ta ofuyova
Tou €€WwTePKOU eVUSATWHEVOU TAEYUATOC HUE QATMOTEAECUO VO OUYKEVIpWOOUV OTO KATW HEPOG TOU
TAéypatog. Etol Ba dnuoupynBel éva mAedvaopa Betikol doptiov ou Ba anwbrioeL Ta Katldvia tou
TIAEYMOTOG VA TTAVE O€ KEVEG BEOELG TTPOG TA TTAVW KL £TOL VA CUYKEVTPWOOUV 0TO TTAVW UEPOG TOU (LEoa
OMWG oTo TAEyUa). AuTto Ba dnpoupynoel Eva BeTiko doptio oto mavw HEPOG Tou ou Ba anwbnoeL Ta
TPWTOVLA Ttou elval cuvdepéva ota 0Euyova TOU EVUSATWHEVOU €0WTEPLKOU MAEyUATOC, aAAAloVTAG £TOL
TN CUYKEVTPWON TOU E0WTEPLKOU SLOAU LATOG.

Avtiotolya oe éva StaAluvpa pe vPnAd pH Ba ¢puyouv mpwtovia and ta ofuyova Tou eEWTEPLKOU
evudatwpévou TAEyUaTog, SnuLloupywvtag £ToL €va apvnTiko ¢optio mou Ba tpafrel Ta katovta Tou
TIAEYUATOG O€ KEVEC BE0ELG TIPOC TA KATW. AUTO Ba SnULoupynoEL Eva apvnTIKO GopTio oTo MAvw HEPOC TOU
TIAEYUATOG KAl £TOL TIPWTOVLO TOU EC0WTEPLKOU SLOAUUATOC Vo ouvdeBoUv Pe Ta ofuyova TNG ECWTEPLKAG
eVUOATWHEVNG UEUBPAVNC YL va TO €£LCOPPOMNOOUY, LE ATMOTEAEOUA va OAAGEEL N CUYKEVTPWON TOU
gowtepLkol SltaAvpatoc.
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ALGA. HC| e —— AWdA. KCI
— Avadoplko

Ag/AgCl —s— —— Ag/AgCl 2

= Tlédupa dAatog

Ecwrteptkn evuddtwon
MeuBpdvn vdiou
E§wtepikn evuddtwon

Aev  petadépovial mpwtovia and 1o SldAupa  Tou
belypatog oto gowteplkd SldAupa tou nAektpodiou (Omwg
ouvnBwg yivetal ota emAEKTIKA NAekTPOSLa LOVIWY) aAAA N
Sladoporoinon tou eocwtePKol SLOAUMATOG YiveTal EUpeca
Héow NG €flooppomnong twv doptiwv. Auth n amokplon
XpeLdletal Alyo xpovo, €toL otav yivetal n pétpnon pH evog
SLOAUpATOG XPeLAZETAL KATOLO XPOVIKO Sldotnua ywa va
anokataotabel n woppomnia Twv doptiwv. MNa N cwotn
Aeltoupyla Kat ypriyopn amokplon Oa mpémnet mpwv and tn kabe
xpnon tou pH-pétpou va yivetal n Babuovounon tou. Auth
ylvetal pe tn xprion SLoAUpATWY yVwotwy TLHwV pH cuvABwg pe
TWEG 4, 7 kau 10. M TV kapmuAn Baduovounong xpeldlovroat

Ecwrpind Sidiupa

Yahivn popfpdvn Inpalo cpuidrwong

Yrrd avdhuon Sidhupa

14

12
o

MeTtpoUpevn TIUA

-
\th»mo

[davIKr puBUIoT

O
.
R
s

2 4 6 8 10 12 14
MpaypatikA 1P pH

600 onpeia. Xpnolpomotouvtat Ta SLoAUpOTA LE TUEG 4 Kot 7 oTtav gival va petpnBouv ofva Selypoata kat
Ta StoAUpota pe TIEG 7 kat 10 otav eivat va petpnBolv alkaAlkd delypata. Yrdpxouv Kat pH-petpd mou
XPNOLLOTIOLOUV KOUTTUAN TPLWV onUeiwy, o€ auth Tn nepimtwon Ba xpnotpomnotnBouv kat ta tpia StaAvpata

pe pH 4, 7 kou 10.

Bivteo:

AvoAutikn meplypadn tng Stadikaciag mapouaoialetal oto BIvteo TNG AOKNONG OTn LoTooeALSa Tou

pHalnuatog oto e-class:

To Bivteo elvatl 0To KaVAAL TOU
gpyaotnpiou oto youtube:

https://www.youtube.com/channel/

UCrrDdUXUiTxyhezA140Rlew
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Aépla Xpwpatoypadia (Gas Chromatography, GC)

TNV a€pla xpwpatoypadio ta cuotatikd evog piypatog Staxwpilovratl Adyw TNG KATOVOWNG TOUG
HETAEL ULag KLvnTNG aépLlag paong KoL PLaG OTATIKAG GACNG KOL OVLXVEUOVTOL OTTO £VA KATAAANAO QVLXVEUTH.
To belypa apxka e§atuiletol HECW EVOG ELOOYWYEN KAl ELCAYETOL OTN XpwHaToypadlky oTAAN HE TNV
BonBela tng pong evog adpavoug aspiou (Ppépov agplo) mou eival cuvBwg Ny, Ha, He i Ar kal armoteAel tnv
Kwntn ¢don.

Ta pEpn €vog agplou xpwpatoypadou eival mapamAnoLa e AUTA TNG VYPNG XpwHatoypadiag pe Tnv
Baowkn dtadopd OTL N KNt ddon eival Eva adpaveég aEPLO Kal OxL KATTOLOG VYPOG StaAuTnG. Ta Baotkd
HEPN EVOC aEpLlou Xpwuatoypdadou sival:

1) nkwnt ddaon

2) To olUotnua eloaywyng deiypatog (injector)
3) H avoAutiki oTAAn

4) O avixveutng

5) To kataypadko.

Carrier gas flow Sample injection Electrical signal
controller
Detector

=1

Column oven

Data
processing unit

Cylinder
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6. Kwnt daon (pépov agpro):

H kwntn ¢aon eival éva adpavég agplo, uPnAng kabapotntag, ouvnbwe N2, Hz, He i Ar to omolo

Bploketat oe dLAAN vPnAng Ttieong.

ZuvRBwg xpnolwpomotlovvtal ¢Ladeg B50 dnAadn ¢ldAeg twv 50
Altpwv Tou To aéplo Ppioketal o€ tieon 200 bar (dnA. 197.385 atm 1} 2900
psi, 1 atm eivat 1.013 bar kat 1 bar eivat 14.5 psi). H mieon eival apketd
vPNAN Kat ylo to Adyo autod xpeldletol EAEYXOUEVN EKTOVWON KOL AUTO
ylvetal pe tn xprion evog pewwtnpa. O pelwthpag cuvdéetal otnv €€060 NG
dLAANG, KaL ExeL VO pavopeTpa yLa evOeifels. H eowteplkn (mpog tn dLain)
METPAEL TN Ttieon Tou aegplou péoa otn ¢LaAn, apxikd gival 200 bar ka,

KaOwg MELWVETAL N TTOCOTNTA TOU agpiou, auth MEPTEL HEXPL TToU oXeSOV undeviletal Kat
XPELALETAL AVTIKATAOTOON TOU TIEPLEXOUEVOU TNG. H e€wtepikn €vOelén, Seixvel Tn mieon Tou
aeplou otnv ££060 TOU LOVOUETPOU TTOU TtNYOLVEL TTPOC TO Xpwatoypddo. Emtpénel mieon
€€0dou pexpL kat 10 bar kat kaBopiletal anod tnv BaABida mou BplokeTal 0TO KATW UEPOG
Tou. Otav n por tou PpEpovtog agpiov pubuiletal amod 1o xpwuatoypddo, eMAEYETAL ULa

niieon €€66ou mepimou 3 - 5 bar kat n puBULon TN PONG YIVETAL OO TO AOYLOULKO TOU Xpwpatoypadou. Av o

xpwuatoypddog dev €xel auth ™ duvatdtnta, TOTE N PLOULON yivetal anod T Kevtpiki BaABida (B) tou

HELWTAPA Kal LETPATE N pon (otnv €060 amod to xpwuatoypddo) Ue Eva
POOUETPO, woTe va ertteuxOel n emBupntn por). H BaABida mavw otn dLdAn
(A) dev pmopel va puBuioet t pon, eival BaABida on-off. To (6lo LoyveL kat
e tv eéwtepky BaABida tou pewwtnpa (). Kotd to dvolypa kot To
KAgloLHO TNG AELTOUpYlaG TOU XpwHaTOYpAdOoU, AVOLYETE KOl KAELVETE TLG
BaABideg A kai I xwpig va xpetdletal va aAAageL n kevipikn BaABida (B) Tou
HELWTAPO WOTE Vo Unv LeTaBAnBel n pon Tou aepiou.

Ta agpla mou xpnotpomnotovvtal eivat uPnARg kaBapdtntag, TOoOo yLa
TN MPOOTACLA TOU XpwuaTtoypddou, 600 Kal yLo va UTAPXEL TiLo KaBapo

OO OTOV aVIXVEUTH. ZuvnBw¢ xpnotlpomolouvtal agpla Ue kabapotnta 5.0
6nA. 99.999% kaBapotnta (5 evvidpLo GUVOALKA).

7. ZVotnua ewoaywyng deiyparog (injector):

Yypo piyHa TwV OUCLWV ELOAYETOL apXLKA O €va eloaywyEa (injector) oe uPnAn
Bepuokpaocia, omou e€atpiletal aueoa kat pe tnv Bornbela Tou pEpovtog aepiou elodyetal

otn otAAn Slaxwplopou.

DLaAeg mapoyng aepiwv
(He, Air, Hy)

H eloaywyn tou delypatog yivetal pe ouplyya, n BeAdva tn¢ omolag Tpundel éva
eAaOTIKO SLadpayua (septum) mou BplokeTal pEoa OTOV ElcaywyEa. To septum €xel
™V WLoTNTa va pmopel va tpumnBel katl va kAeioel ova aepOOTEYWE YLOL APKETEC
dopég, €toL anodevyetal Slappor amo auto. YIAPXoUuV TPELG KUPLWG TPOTIOL ELCAYWYNG
TIoU 0 KABE €vag €xel SLAdOPETIKA TTAEOVEKTHMATA KaL PELOVEKTAMATA. H emiloyn Tou
eMBUUNTOU TPOTOU €€PTATOL ATIO TG EVWVELG TTOU £lval va SLaxwplotouv Kabwg Kat
amo tn othAn SlaxwpLopoU TToU XPNOLOTIOLELTAL.
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l. On Column

To uypO piypa eloayetal ansuBeioag péoa otn otAAn. Auto MPoUTMOBETEL OTL N OTAAN Elval OXETLKA

HEYAANG SLAPETPOU WOTE va pnmopéoel n BeAdva tng ouplyyag va €loéNBeL péoa oe auth. AladopeTika

Xpnoluomolouvtol €LOIKEG oUPLyyeG Me TOAU Aemtr BeAdva. H apx tng otnAng PBploketal péca otov

ELOAyWYEQ yLa va UItopEoeL va GTACEL N dkpn TG BeAovag.

1. NAsoveKthpata
e uYPnAn evawobnoia

ootabeic evwoelg)

e evdeikvutal kat yia Bepuo-actabeic evwoelg (Ue TO va €lodyovtol —

AUECA LECA OTN OTAAN, O XPOVOG TTOPARLOVHG OTLG UPNAEG BEpOKPATLES
TOU ELOAyWYEQ ELvVOL TIEPLOPLOUEVOG KAl £TOL TpooTatevovTal Oepuo-

e Queon petadopd tou Selypatog pEoa otn otnAn Kal €tol dnuloupyia

otevwyv Kopudwv (Ukpn dta TAdTuvon).
2. MewoveKtipata

e Xpnolpomoleital povo yla oTHAEG TTANPWOEWS Ko TPLXOELSELG Eupeiag

Slopetpou (wote va €xel t duvatotnta n BeAdva tng cuplyyog va

€L0€NBEeL)

e  Mukpn SLaxwpPLOTLKA LKAVOTNTA TNG OTAANG (L€ AUTO TO TPOTIO ELOAYWYNG

Selyparog, eloépyetal peyaAn moootnta SElyOTOC KOl ETOL LELWVETAL N

SLoXWPLOTIKA LKAVOTNTA)

I.  Split

To uypod piypa sloépyetal o éva Balapo (liner), omou éva pépog tou Ba maeL MPog Tt oTHAN Kal TO

umtodouro Ba arnoPAnBel mpog to meptBardov amnod tnv €€060 split. Emopévwe, e TOV TPOTO AUTO HOVO €va

TIOOOOTO TOU HIYHATOG E€L0EPXETAL TEAKA 0Tn OTAAN. To MOC0oOTO auto kaBopiletal amod TIG POEG TOU

dEpovtog agpiou kat tn por otnv BaABida split. H pory oto BdAapo meplhappavel tn
poN Tou TAEL 0T OTAAN KAt T pon mou maeL otnv BaABida split, T.x. yla cuvoAikn
pon 200 ml/min kat por tng kwntrg dpdaong 1 ml/min, péoa oto BAAapo to delypa
apalwvetat ota 200 ml/min kat otn othAn nnyaivel 6co eival n kwnt daon (SnA.
1 ml/min) evw to umoAouro (199 ml/min) mnyaivetl otnv BaABida split kaL amod kel
anoBdaMetal oto mepLBAAAoV. AuTO €XEL WG ATIOTEAECHA VA TtNyaiveL 0T OTAAN TO
1/200 tou &elyparog, £ToL av yivel n elcaywyn 1 pl delypatog Oa pnel otn otiAn T0
1/200 pl. Auth eivat pio MOAU pikpry moodtnta Selypatog mou eival oxedov
aduvatov va UmeL e oupLyya uypwv. O LOvVoG EVOAAOKTLKOG TPOTOG ELoaywyng Oa
Atav va yilvel apaiwon Tou Selylatog mpLv TNV €L0aywyn Tou, YEYOVOG OLKOVOLKA
okpBO (amd tn xprion twv StoAutwv), xpovoPBopo oAAG Kol pe odAApata Tou
EMEpyovTaL katd tn Stadikaoia tng apaiwong.

1. NAsoveKtRpata
e YUnAQ Staxwplotikn kavotnta tng otiAng (Aoyw Ttou OTL HKpR
noootnTa Tou delypartog unaivel otn otiAn)

]

Carrier
gas

d

==
Lol Septum
purge

C Split

_—II_ outlet

Mpootacia TG oTAANG (AOYyw TOU OTL ULKPO HEPOG TOU Selypatog puraivel otn otnAn)
Avvatdtnta eloaywyng Selypdtwy xwplic apaiwaon anod npv (yivetal otn xprion tou)
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2. Melovektipata

odeilovtal Kupiwg otn mapouacia tou Baldpouv apaiwong:

e Asvevdeikvutal yla Bepuo-aotabeic evwoelg (AOyw Tou XpOVOoU Tou HEVEL TO Selypa pEoa oTo
BaAapo péxpL va To Slavuoel)

e Apyn uetadopd Ttou Oeiypato¢ péca otn otnAn (Adyw Ttou BaAdpou) Snuloupywvtog
TIEMAATUOEVEG KOPODEG.

e [leploooTeEPO XPOVO OTO BEpUOKPAOLAKO TIPOYPAUU, N oTAAN Ba TPEMEL va OPAUELVEL
TIEPLOCOTEPN WPA OTNV APXLKN TNG Ogppokpacia pExPL va pmeL 6Ao to Selypa amo tov BaAapo
otn oTAAN.

ll.  Splitless

O tpomog Asttoupyiag eival mapanAnolog pe autov tou split. Yridpxetl kal edw évag OdAapog (liner)
omnou elodyetal to deiypa, Opwe n BaABida split elval kAelotn kat €ToL OA0 TO Selypa TOU ELOAYETOL OE AUTOV
ninyaivel otn othAn, omote dev yivetal apaiwon tou Seiypatog. H cuvoAikr) por) tou Baldpou mpemeL va
elvatl mapamAnoLa pe Tn por tng Kntng daong, adou dev €xeL por n BaABida split. H povn diadopomnoinon
He tnv split Aettoupyla (extog otL n BaABida split eival kKAelotr kot OTL n por Tou BaAdpou ival HELWUEVN)
elvat otL kat o (6log o BaAapog (liner) eival Stadopetikog. H Stadopad eivat 0tL 0 BdAapog oto split eivat
OVOLKTOG OTO KATW UEPOG (ekova split) wote va prmopet va pelyel n emumAéov pon, evw oto splitless eival
0TeVOG oto teAelwpa wote va anodevyetal Stappon tou delypatog(etkova splitless).

1. MAeovekthpata ID__J
[ —
e uYPnAn evaloBnoia (oxedov 6Ao to delypa pmnaivel otn otiAn) S
e amAog otn xpnon

11

2. MewoveKtipato
odeilovtal kat edw OmMwg kal oto split kupiwg otn mapoucia tou
BaAdapou apaiwong:
e Aev evbeikvutal yla Bepuo-actabeic evwoelg (AOyw Tou XpOvou Mou PEVEL

10 Selypa péoa oto Balapo péxpL va to Stavioel)
e Apyn petadopad tou Seiypatog peca otn otnAn (Aoyw tou BoAduou)

SNULoUpYywWVTAG MEMAATUCUEVEG KOPDEG.

-T=

e [lepLooOTEPO XPOVO OTO DEPUOKPATLAKO TIPOYPOAUHA, N OTHAN Oa TipEMEL va r—
TIAPAELVEL TIEPLOCOTEPN WPA OTNV APXLKN TNG BEppoKpacia LEXPL VOL UTTEL
OMo to Selypa amd to BAAapo otn oTAAN.

O Adyog n Aettoupyia splitless évavtl Tng Aettoupyiag split elvat edv ta mpog avaAuon delypata sivat
apald, Le TNV Aettoupyia split mpaypatomnoleitaL meEPALTEPW apaiwaon TOUG, E AMOTEAECHA TO O AL VA Elvall
TIOAU pkpO. H Aettoupyia tou splitless polagel pe autn TG on column Opwg n aAAayn TOU CUCTHMATOG O€
on column Aettoupyia, anattet Tnv petakivnon tng otAANg o YnAd, wote va prnopei va tn ptaoet n feAova
™G oupLyyas (pa dtadikacio xpovoBopa mou mpokaAel kat dOopeg otn oTAAN), KAt To €id0¢ TNG 0TAANG va
ETUTPEMEL TNV on column Aettoupyia (va €xel To KatdAAnAo mAdtog). AvtiBeta, n aAAayn amo tnv split otn
splitless Aettoupyia, elval oxetikd amAn kat ypriyopr. AAALeL LOvo 0 ecwTePLKOG BAaAapog (liner), amno to
A€LTOUPYLKO TOU opydvou pubuiletal To kKAeioo tng BaABidag split kat n cuvoAkn pon, xwplg va xpelaotel
va yivel petakivnon tng B€ong tng oTtAANG.
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8. Eowtepiko npotuno (Internal Standard, 1S):

‘Eva peydAo mpoBAnua katd tnv eloaywyn Selypartog eivat OtL mavia UTapXouV amwAeleg kal Sev
elodyetal Pe akpifela n emBuuntr mocotnTa ToU Selypatog oto Xpwpatoypddo. Autd odeiletal kupiwg
OTOUG TOPAKATW AOYOUG.

e Hmooodtnta tou deiypatog mou AapuBAveTal pe Tn ocuplyya EXeL oPAApa, TOOO amod TV idla tn clpLyya
000 KL Ao To XELPLOTH.

e Katd tnv eloaywyr tou delypatog otov injector SnULoupyouvTol amWAELEG.

e 0 18106 0 eloaywyEag Kotd tn AELToupyia Tou SNLOUPYEL ATTWAELEG.

OAa auTA €XOUV WG ATIOTEAEC LA VOL UTTAPXO UV ONLAVTLKEG ATTWAELEG TOU Selypatog, oL omoieg Sev eivat
otaBfepég. Opwe n aépla xpwpotoypadia eival pLa TEXVLKH TTOU EKTOG OTTO TOV TIOLOTLKO SLaXwPLOUO Umopel
VO KAVEL KOL TTOOOTLKO WE TTOAU PEYAAN TILOTOTNTO. TO OUYKEKPLUEVO TIPOPBANUa SlopBwveTal pe tn xpron
E0WTEPLKOU TIPOTUTIOU. QG ECWTEPLKO TIPOTUTIO ETUAEYETAL LA EVWOT, SLAPOPETIKA OO QLUTEG TTOU TIEPLEXEL
1o Selypa, n omoia mpootiBetal og yvwotr moootnta oto delypa. Omnoleg anwAeleg Ba €xeL to delypa Katd
™ Stadikaocia eloaywyng Tou, TiG Leg amwAeLleg Oa €XEL KL TO E0WTEPLKO TpoTUTIO. ETOL HETpWVTOG TNV
TIOOOTNTA TOU ECWTEPLKOU TPOTUTIOU UMOPEL VA UTIOAOYLOTOUV OL GUVOALKEG QMWAELEG TOU SELyHATOG.

Napddeypa: H emidpavela oAokApwaong t¢ Kopudng TOU ECWTEPLKOU TIPOTUTIOU AVOUEVETAL VA Elval
100. Av Oopwg avti ywa 100 petpnBel 60, autd onuaivel umnpxav 40% omMwAELQ 0TV TTOCOTNTA TOU
E0WTEPLKOU TIPOTUTIOU Tou €dTace otn oTAAN. Tnv (dla anwAela Ba €xeL kat To delypa. Me Tov TpOTO AUTO
SLopOwveTal To CUYKEKPLUEVO ODAALLAL.

Ta kUpLa KpLTAPLA EMAOYNG EVOG ECWTEPLKOU MPOTUTIOU Eival ta ENG:

e Na elval pa évwon Tou va NV UTtdpxeL oto Selypa.

e Mua évwon Ue GUCLKOXNILKEG LOLOTNTEG TTAPATIANCLEG E QUTEG TOU SELYUATOC, WOTE E TO UTIAPXOV
BepLOKPACLAKO TIPOYPA LA VA BYALVEL LECA OTOUG ETILOUNTOUG XPOVOUG, OXL OWG TTAVW OTLG EVWOELG
Tou Selyparoc.

e Hemdpdvela oAokApwong va eival mopamAnoLa e QUTEG TWV EVWOEWV Tou Selypatog.

e Na daAvetat oto SLaAUTn oV Xpnotpomoleital yia to delypa

e Katd mpotipnon va pnv givat toéikn

e Katd mpotipgnon va elval 0LKOVOLKN

Otav otn xpwpatoypadia xpnowlomnoleital eoaywyeag pe Bpoxo (loop) dev eival avaykaia n xpron
€0WTEPLKOU TIPOTUTIOU YL TNV TTOCOTIKN avdAuaon tou. O AOyog eival OTL 0 BPOXOG ETILTPETEL VAL UTTALVEL HECA
0T0 XpwHatoypddo mavia n idla moodtnTa ToU delypatog, 660 €ival o Oykog tou Bpoxou. Mdévo Adyw
AdBoug oto XelPLOPO pmopel va pmel Stadopetiki moodTnTa. Av MOPOAd AUTA UTIAPXE KOL E0WTEPLKO
TPOTUTO N eTLdAveLa OAOKARPWONG TNG kopudng tou Ba Atav mavta n idia (ry 100) adou mavta Oa Epnatve
n i6la mooodTNTAL

9. AwaAUTNnG:

O SlaAutng ou Ba xpnotpomnolnBet yla tn StdAuon tou delypatog Ba MPETEL va €XEL TA TTAPOAKATW
XOPOKTNPLOTIKAL:

e Na SdlaAUeL OAEG TIG EVWOELG KABWG KOl TO ECWTEPLKO TPOTUTIO
e va unVv avildpaeL PE TG EVWOELG KOL TO ECWTEPLKO TPOTUTIO
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® v €XEL XOUNAO onueio (€oewc. AuTO lval MOAU Xpr oo woTe va Byaivel mpwta o SLaAuTng (TpLy Tig
EVWOELG Tou Selypatog) kat £tol va anodeuxbel adevog n umepkAAudn TOU CHUATOG TWV EVWOEWV
ard To onpa Tou SLaAuTn Kat adeTEPoU N 0TAAN va PNV eivat popTwpévn OTav EEEPYXOVTAL OL EVWOELG
Tou Selypartog, LelwvovTag £ToL TN SLaxwpeLoTKA TNG Lkavotnta. O StaAutng elval o€ mMOAU peyoAUTtepn
TIOOOTNTA OO TLG EVWOELG TOU SELYUATOG KOl £€TOL TO onpa Ttou Sivel elval TIOAU - TTOAU peyOoAUTEPO.

®  KOTA TPOTLHNON va KNV eivat To&tkog

® KOTA TPOTiKNON va Elval OLKOVOULKOG

10.AvaAvtiki otiAn:

MrmopoUv va  xpnotgomolnBouv  oTHAEG TANPWOEWG R KO
TpLxoeldeig oTAAEG, avaAoya UE TO €160G TwV EVWOEWY TIOU avaAvovtal
Kall avaAoya e TO €(60G TOU QVIXVEUTH TTOU XPNOLOTIOLELTAL.

H otatikn paon tng otANnG pnopet va eival eite o€ otepen popodn,
TOTE eival n Xteped Aépla Xpwpatoypadia (GSC) eite o vypn popodn,
tote elvat n Yypn Aépla Xpwpatoypadia (GLC 4 anAd GC). Itn oteped
otatiki ¢Aaon o dLaxwpLopog yivetal pe Tn mpoopodnon Twv OUCLWV TOU
MlyHOTOG TTAVW 0TNV EVEPYN ETLPAVELA TNG, EVW OTNV UYPN oTatiki ¢don
0 Sloxwplopog tou odeiletal otn Slapopd TWV CUVIEAECTWY KATAVOUNG

¢ KABe oucoiag Tou pilypatog HeTaty g VYPNnG (oTatikng) Kol agplag
(kwnTrg paong).

H uypn otatikn ¢don eivat o cuvnBlopévn aépla xpwpatoypadia AOyw Twv TAEOVEKTNATWY TTOU
Silvel n katavoun Twv ouclwv HeTafl LypAG Kat agéplag paong. Oco peyaAUTEPN N XNILKH CUYYEVELD TNG
kABe ouoiag pe tnv vuypn KNt ¢don t0co PeyaAUTEPOG 0 XPOVOG CUYKPATNONG TNG OTN OTAAN.

H othAn Slaxwplopol PBpiloketal péca oe éva Bepualvopevo ¢oupvo, OMOU PE TN XPHRon &VOg
BepUokpacLlaKOU TPOYPAUUATOG, HETABAAAeTaL n BOepuokpacia Tou emnpedlovtag TO OUVTEAEOTH
KATAVOWNG TNG KABE Evwong HETAEU TNG UYPNG OTATLKAG KAl agpLag Kvntig ¢daong petaBairlovrag £Tol 1o
XPOVO KATakpATNOoNG TNG.

O SLOXWPLOOG TWV EVWOEWV YIVETAL KUPLWG LE TOL TTOLPOLKATW KPLTRPLOL:

e Qoprtio

o Méyebog

e [loAwotnTa

e Jnueio léoswg

H moAwotnta eival €va KpLtiplo ylwa TNV €miloyn tng othAng, mou Ouwg Tailel poAo KoL OTO
SLoxwpLopo. Tevikd LoXUEL OTL TIOALKEG OTAAEG Slaxwpilouv TIOAKEG EVWOELG KOL OL HN TIOALKEG OTHAEG
Slaxwpllouv pn TIOALKEG EVWOELG

To onueio léoewg Twv eVWOoEwWV €lval €va TOAU XpriolLo €pyaAeio TOU XpnOLUOTOLE(TAL yLa TN
Snuioupyla Tou KATAAANAoU BepUOKPACLAKOU TIPOYPAUMOTOC, Yl Tn Aeltoupyia Tou ¢olpvou Tou
Xpwuatoypddou, wote va emniteuxBel o emBuuntég dtaxwplopog. O dolupvog Tou xpwpatoypadou Ba
TIPETEL:

e va €xeLTnV 8L Bepuokpacio o OAa TA HEPN TOU, WOTE N OTAAN TIOU TTEPLEXEL va BepuaiveTal
opolopopda o€ OAa onueia tng.
e va urmopel va Beppaivetal e To pubuo mou opilel To Beppokpactakd TTPOypaAUa
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® VO UMOPEL VA KPUWVEL YPYOPA WOTE VAL (VAL ETOLLOG VLA TO EMOUEVO Selypa

H dnuioupyia Tou Bepuokpaciakol MPoypApaToC e€apTatal anod ta onueia (Eo0ewg Twv evwoswv. OL
EVWOELG KaBwg e€€pxovTal amod Tov eloaywyEa (injector) kat elodyovtal otn othAn elvat og agpla popdn. H
Bepuokpacia t¢ otnAng (dnA. Tou dpoupvou) Ba mpémel va eival xapnAotepn and to XapunAotepo onueio
(€0oewg TOUG, WOTE MOALG eLoépBouv otn oTHAN va cuykpatnBolv amo tnv uvypr otatikn ¢aon Kot Kabwg
auvéavel n Beppokpacia tng otNANG, LOALG ptaoel oto onpeio (Eoewg TG N Evwon amo tnv uypn ¢don va
e€atulotel kal va aeL otnv agpla paon, omou Ba mapacupBel amod tnv kKwvntr daon kat Oa e§€pOeL amod tn
otAAN. Etol Eekvwvtag amno pa Ogppokpacio xapunAotepn amno ta onpeia {€oewg Kot auéAavovtag oTadLlokda
ETUTUYXAVETAL O OlLOXWPLOUOG Twv evwoewv. EmepPaivovtag oto BOepuokpaolakd TPOypaAUa
TpomomnololvTaL oL XPOvolL Katakpdtnong tng kabe évwong TETolo OgpUoKPACLOKO TPOYPAUUA
Xpnoluomoleital otnv acknon pe FID aviyveutn, evw otnv doknon Me avixveut) TCD mou dev €xel
OepLOKPACLAKO TIPOYPOUMO , Xpnolomoleital Beppokpacio peyaAltepn amd 1o peYOAUTEPO 0.0 TWV
EVWOEWV.

H teAwkn Beppokpacia tou poupvou Ba mpémel va eival peyaAltepn amo oAa Ta onpeia (E0ewg WOoTe
VoL ATOPOKPUVOOUV o tn oTrAn OAEG oL EVWOELG KaBwG Kat 0 SLaAUTNG TOUG.

Tpyoeldeig ZtAeg

OL 0TAAEG MANPWOEWG, YEVIKA, Elval OTAAEG TTOU N SLAUETPOG TOUG Elval apKETA
MEYAAN, TO MAKOG TOUG OXETIKA MLKPO KOl €(val YEULOUEVEG HE TIANPWTLKO UALKO.
AvtiBeta ol tpLyoeldeic oTAAEG elval oTtAAEG OTOU N SLAUETPOG TOUG Elval TIOAU pikpn,
HLKpOTEPN oo 1mm, (elval tooo Aemtr cav tpixa), €Xouv UEYAANO UAKOG (UEPLKEC

O6ekddeg pETPA) KoL €TOL €XOUV TIOAU peEYOAO aplOud Bewpntikwv TAAKWY, HE
QTTOTEAECHA VAL £XOUV LUEYAAN SLOXWPLOTLKH LKAVOTNTA.

O tpyoeLdeig drakpivovral o€ Tpelg Stadopetikov TUMOUG:

B oywpata otiAng
B uypr) otatkr ddaon
TOPWEEG OTEPES UMOCTPWHA

O TOPWEEC OTEPESD UNMOOTPWHA ETUKAAU UHEVO PE LYPT] OTATIKY ddon

.  Wall — Coated Open Tubular column (WCOT) ta €0WTEPLKA TOLXWHATA TNG OTAANG Elval
ETUKOAUMHEVA LE pLaL AeTtTh EMLPAVELA UYPNG OTATLKAG PpAoNG
. Porous — Layer Open Tubular column (PLOT) ta €0WTEPLKA TOXWMOATA TNG OTAANG €lval
ETUKOAAUPEVA LE TIOPWEEG 0TEPED UTIOOTPWHA, OTIWG atAouiva, silica gel k.a.
lll.  Support — Coated Open Tubular column (SCOT), €ival 6nwg o tumo¢ PLOT povo mou ta oteped
UTIOOTPWHOTO E(VOL ETUKOAUMUEVA E La AETTTA ETILGAVELD UYPNG OTATLIKAG dAong

O muo cuvnBLopévog Tomog eival to SCOT onwg eival Kat otnv aocknon GC-FID

1. MAeoveKktApota:
e Meydlog aplBuog Bswpntikwv mAakwv (Heéxpt 500.000 oe oxeéon He TG O0THAEG MARPWONG
20.000), omote KAAUTEPN SLOXWPLOTLKN LKAVOTNTA
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e Xpnoluomoleital pkpotepn mocotnta deiypatog (ng)

e  MkpOTEPOG XPOVOG EKAOUCNG Apa KAl aVAAUONG

e  Mkpotepeg Beppokpacieg Staxwplopou

e e 3 -4 otAeg ou StadEPouv wE IPOG T TTOALKOTNTA, KOAUTITETOL OXESOV OAO TO PACHA TWV
EVWOEWV TIOU UIopoUV va SlaxwpLlotouv

e Mrmopouv va xpnoluomnotnBouv e QVLXVEUTEG TToU XpeLalovtal piKpn moootnta delypatog,
onwg evag dacpatoypddog palog KTA.

2. Melovektipoara:

e Agv evdeikvutal yLa ukva Selypata

e Aev unopei va xpnotuornotnBet eUkoAa yla on column slcaywyn

e A&V XpNOLUOTIOLELTAL YLO KAAOHOTIKO SLaXWPLOUO TWV EVWOEWY

ANAnpwHEVEG ZTAAEG

OL MANPWHUEVEG OTAAEC TEPLEXOUV AemTd owpatidla otepeol UALKOU oTAPLENG
KOAUMUEVO UE N TITNTIKN Lypr otatikn ¢adcon, To (6lo To oTePEd AMOTEAEL TN OTATIKA
dAon. ZUYKPLVOUEVEG LLE TLG OAVOLKTEG OWANVOELSELG OTAAEG, OL TTANPWUEVEG OTAAEG EXOUV
HEyOAUTEPN XwpnTkotnta Oelypatog oAAd Sivouv To mAATIEG KOPUDEG, €XOuv

HEYAAUTEPOUG XPOVOUG KATOKPATNONG KO LKPOTEPN SLaxwpLoTKn tkavotnta. Napd tn

HLKPOTEPN SLOXWPLOTIKN LKAVOTNTA, Ol TIANPWHEVEG OTAAEG XPNOLMOTIOLOUVTAL Yla TIOPACKEUAOTIKOUG
SLoxwpLopoUg, oL oTtoloL amalToUV HEYAAUTEPN TTOCOTNTA OTATIKAG GACNG, i} YLA TO SLOXWPLOUO AEPLWV TTIOU
Sev katakpatouvtal loxupd. Ot mMAnpwpéveg otNAeC ouvnBwe kataokeualovtal ano avofeidwto xaAufa
YUOAL Kot Katd kavova €xouv SLAUETpo 3-6mm Kal UAKog 1-5m. To oteped UALKO oTiplEng eival cuxva
ofeibla tou mupttiou. Ze pia MANpwpEvn otAn, TO0 opoldpopdo
HEYEDOG CWHATLOLWV PHELWVEL TOV OPO TwV TTOANAAWV SLadpouwy oTnVv
e€lowon Van Deemter, cuvenwg PELWVEL TO UYPOG MAAKAG Kal auEavel
N SLaXWPLOTIKA tkavotnTta. To HIKPO HEYEDOG CWUATIOIWY UELWVEL TO
XPOVO TIOU amatteital yla tnv €€L0OPPOMNCN ULag ouoiag, CUVETWE
BeAtlwvel TNV anodotkotnTa TNG 0TAANG. To pEyEBOC TWV CWHATLO LWV

ekppaletal o€ PLKPOUETPA N} o€ povadeg mesh, mou avadEpovtal oTo
Héyeboc TOu TAEypoTo¢ TO Omoilo Ta owpatidia mepvouv R
KOTOKPATOUVTAL.

1. MAeovektApota:
e pumopel va dextel peyaAn moootnta Selypatog Kol €ToL UMopel va xpnolpomnolnBel kol oe
OVLXVEUTEC TTOU €lval AlyoTtepo gvaioBntol
e pumopel va xpnotponownBei téoo o€ on column 6o Kat o€ split eLoaywyn
e pumopel va xpnotpornotnBei yio KAAGUATLKO SLaXWPLOUO TWV EVWOEWV

2. Melovektipara:

® LLKPOG 0plOUOG BEwPNTIKWY TAQKWYV KaL £TOL KPR SLaXWPLOTLKA LKovoTnTa
e Sev unopel va cuvdeBEL o€ AVLXVEUTEG TTOU €XOUV ULKPO OPLO 0TN TtocoTNTA Tou SelypaTtod.
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11.AviXveutig

OL avLXVEUTEG TTOU UTTOpOoUV val XpnotpormolnBouv otnv agpla xpwuatoypadia eival apketoi, Ba
avadpepBoUV povo oL SU0 MoV XPNOLUOTOLOUVTAL OTLG SU0 AOKNOELG TWV TIPOTITUXLOKWY EPYAOTNPLWV TNG
AvaAuTtikng Xnuetag, otov FID kat otov TCD.

lll.  FID (Flame lonization Detector):

[ 1T _ 1]

lgnition Caoil i

Collector
Electrode

S Cathode (-ve)

200- 300V

Anode (+ve)

Jet (Electrode)
Capillary Column
1 {Carrier Efluent)

Fual + Makeup Gas

H apxn Aettoupyiag Tou Baciletal otn HETABOAR TNG AYWYLLOTNTAG TTOU TMPOKAAELTAL OO TOV LOVILOUO
HLOG OPYAVLKAG Evwong otav kailyetal o dpAdya udpoyovou — aépa. Katd tn kavon TnG 0pyavikng EVWong
kaiyetal o avBpakag mapayovtag CO, H20, katidovta, aviovta Kot NAEKTpovLa:

Opyavikr évwon + Hz + 02 = CO; + H20 + (katidvra)* + (aviovra) + e

H aviyveuon yivetal pe pétpnon tTou pebUATOC OV dnuloupyeital €€ altiag Twv aviovIwy Kal Twv
nAeKTpoViwv.

Z [aviovta + e’] = pon pevpatog

Ta 1ovta cuAAéyovtal avw o€ €va (EVYOG TTOAWUEVWY NAEKTPOSIWV HECO OTOV AVIXVEUTH, TO peU A
TIOU TIOPAYETAL EVIOXVETAL KOl KaTaypdadeTal.

Ta nAektpovLa TTou TapAyovTaL Katd tn Kavon tou C e€aptwvtal Kat and tnv oeLOWTLKN KOTAoTAoN
tou C mou kaiyetal. Etol evwoelg mapoAo mou €xouv idlo aplBud avBpdakwv divouv Sladopetiko onpa. My
otnv aoknon FID, evw to aketovitpiAlo kat n atbavoln éxouv 2 dtopa dvBpaka, Sivouv SLadopeTIko onua
Aoyw ™G SLadopeTiknG 0§ELOWTLKAG TOUG KATAOTAONG.

Makeup:

la tn Aettoupyia TOU AVIXVEUTH, EKTOC TNG PONG Tou udpPoydVou Kol TOU aépa Tou xpetalovTal yla tn
dAoya ocuvnBwe xpelaletal pLa emmAEov pon amod éva adpaveg agplo mou ovopaletal makeup. Q¢ aéplo
ouvnBwg xpnolpomnoleital to idlo pe To agplo ¢ KNTAG daong. H Aettoupyia tou makeup eival ya va
BonBnoeL otn petadopd TWV EVWOEWV QMO TN OTHAN TPOG TOV AVLXVEUTH KoL XPELATETAL OTAV N pPon TNG
Kwntng daong ivat pikpn (x 1 ml/min), evw av n por tg kwntng ¢aong eivat peydAn (rx 30 ml/min) téte
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bev xpelaletal n xprion tou makeup adou n dla n pon T KvNTAG PpAaong elval apkeTn yla T owotn
AeLToupyla Tou avixveuTh.

1. MAeovektipata

e ‘BAémel’ povo avBpaka, £Tol eival TIOAU YEVIKOG QVIXVEUTAG, UTOPEL va avixVeUOEL OXEOOV OAEC
TLG EVWOELS .

e ‘Exel oAU peydAo €Upog ypappikotntag, epimov 107 (8nA. 7 tdéelg peyéBoug).Eival toéoo
YPOLULKOG TTIOU yLat T KAUUAN BaBpovounong tou xpeLaletal povo eva onueio (pall pe to 0
Sivouv tnv guBeia)

e 'ExeL oAU peydAn evawodnoia (1013 g/s)

e Avtamokpivetal otn Halo Kol OXL 0Tn CUYKEVTPWON

2. MewoveKtipata

e Elval KATAOTPETTIKOG QVIXVEUTAG.

e Asv aviyvelel evwoelg tou dev €xouv avBpaka mtx SOz, NOy, euyevn aépla, aAAd kat to CO;

e Aev napouaotalel vPnAn svaloBnoia oe XaPAKTNPLOTIKEG opadeg (my kapPBovulo- aloyovo —
OMAdEC) avixVveVEL LOVO TOV AvBpaKa.

IV.  Aviyveutng Oeppikng Aywytpotntag (Thermal Conductivity Detector -TCD)

Elval évag amnod Toug mpwToug avVLXVEUTEG TTOU XpNoLUomoLnOnkay otnv agpla xpwpatoypadia, cuxva
0 QVLYVEUTAG QUTOC avadEPETAL KAl W KABAPOUETPO.

g F <@
/ 7 / e I {
% 7 |
Carrier gas S r L e EE— ~Reference Flow
flow - 560/’
Reference \\ //

flow

‘ExeL 6U0 SLASPOUEG LE OVTLOTAOELG, TO BEPUALVOUEVO OTOLXELO €lval Eva AeTTO cUpUA AEUKOXPUCOU,
xpuoou N BoAdpapiou. H nAektpikr avtiotaon autol Tou otolxeiou e€aptdtal amod tn OepULkn aywyLLoTnTA
Tou agplou. Apxikd, Kot oTig Suo Sladpopég mepvael povo Kvnt ¢don kot Ppiokovtal o pla Bepuikn
Loopportia. ITn CUuVEXELa, oTn Hia dtadpoun mepvael n kKwvntr ¢aon pall Pe Tig evwoelg evw otn SeUTepn
TLOPOUEVEL LOVO N KvntA daon (Stadpoun avadopdg). Kataypdadetal n dtadopd Tou Suvaplkol HETALY TNG
avtiotaong otn dtadpoun tou Selypatog Kat tng avtiotaong otn dtadpoun
avadopdg.

H kwnt ¢don eival éva adpavég aéplo mou €xel BOepuikn
aywyLuotnTa 6 pe 10 popég peyaAUTEPN AMO TIG EVWOELG TTOU aVIXVEUOVTOAL.
EtoL otav mepvael n kwnij ¢don pall pe TG evwoelg, n Bepuikn
OYWYLLOTNTA TOU UiyHOTOC €lval HLKPOTEPN OO TIPLV, UE QTIOTEAECUA VO
'KpUWVEL' ALyOTEPO TNV avTLOTAON. AUTO €XEL WG QUMOTEAECHA, N TLUA TNG
avtiotaong va PeTofAMAETAl, OHWG KABWG n €viaon TOU PEUMOTOC
napapével otabepn petafarietal kot to Suvapikd ¢ (V=I*R). Aut) n
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petaBoAn ¢ dtadopdg tou Suvapikou petafl Twv dUo avtiotdcswy (amo t dtadpopun Tou delypatog Kat
arnod tn Stadpoun avadopdg), kataypadetat kat Sivel tn kopudn TG Evwonc.

O aviyveuTng elvat BeplalvopeVOg WOTE va LNV emtnpedletat ano tn Beppokpacia tou mepBarloviog
auédavovtag £ToL TNV evatcOnoia tou.

1. NAsoveKtipata
e AmMAOG
e Mn KOTOOTPEMTIKOG (ETULTPEMEL TN CUAAOYH TWV EKAOUOHEVWV OUCLWV HETA TNV QVIXVELON)
e MeydAn ypapukotnta (mepimou mevte tagewv pueyEoug)
e  Mmopel va avixveUEL OAEG TLG EVWOELG (OPYAVLKEG KoL AVOPYAVEG)
2. Meslovektiuata
e xaunAf svawodnoia (repimou 10® g oucioag/ ml dépovrog agpiou). H xapnAr svawodnoia tou
ouxva KaBLotd aduvatn Tn Xprion Tou Ue TpLxoeldeic oTAAEG AOYW TwV MOAU ULIKPpWV SElyUdTWY,
TIOU ELOAYOVTOL OTLG OTAAEG QUTEG.
2. Kataypadiko

Mvetal petatpomnr Tou avaAoylkoU onpatog mou Sivel o avixveutng oe Pndlako, pe tn xprnon Hia

KATAAANANG KAPTAG, Kol Kataypddetal MPE €va KATAAANAO AOYLOMIKO o€ pia povada NAEKTPOVIKOU
umoAoyLoTh.

EpWTNOELC — ALOKNOELG:

1. Mowa gival Ta KpLTipla emAoyng tou SltaAutn;
2. Mowa gival Ta KpLtApLa eMAOYARG TOU ECWTEPLKOU TIPOTUTIOU;

H pon split eivat 300 ml/min kat n pon Tng Kwntrg ¢aong eivat 1 ml/min. Nooco eival to split ratio ; Tt
TpEMEL va aAAGSeTe yLa va ExeTe split ratio 100;
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Yvpn Xpwpatoypadia (Liquid Chromatography, LC)

ZTnv vypn xpwuoatoypadia o SLaxwpLopOg eival anoTéEAEGHUA TG CUVOUAOTIKAG §pAoNG LAG OTOTLKAG
Kall pag Kwntng ¢paong. To delypa elodyetal otn kopudn TG oTHANG Kat pe tn BonBela ¢ Kvntng daong,
TO CUCTOTLKA TOU MPETAKLVOUVTOL PE TN pHopdn {wvwv Kol TEAKA ekAoUovtal TO €va HETA To dAAo. O
QVOAUOUEVEG OUOoleG KaTavépovtal HeTafl TNG OTATIKAG KAl TNG Kntng ¢Aaong, UE amoTEAEopa va
HETOKLVOUVTOL PE SLadOpPETIKEG TAXUTNTEG KATA LAKOG TNG OTAANG.

H uypn xpwpatoypadia eival onuavtiki SLOTL OL TEPLOCOTEPEG EVWOELG OEV Elval ApKETA MTNTLKEG. H
vypn xpwuatoypadia vPnAng anddoong (HPLC) xpnotpomolel unAn mieon yla va avaykacel To SLaAuTn
VoL HETOKLVNOEL HEOW KAELOTWV OTNAWV TIOU TEPLEXOUV TIOAU WIKPA owuoTidla Ta omoia emttuyyxdvouv
Staxwplopoug uPNAAG SLAXWPLOTIKAG LKAVOTNTOC.

H vypn xpwpatoypadia katnyoplomnoleital ota £n¢ €i6n:

1. Npoopodnong
Katavoung
lovavtaAAayng
ZUYYEVELOG

vk whn

AmokAelopoU pey€Boug R dLaxuong mnKIAg

1. 2t xpwuoatoypadia npoopodpnong (adsorption chromatography) o Staxwplopog twv Stadpopwv
oucolwv Baoiletal oto SLadopeTiko Babud npoopodPpnonig Toug mAvw otn otatikr daon. Ot aAANAemISpAoELg
mou Aappdvouv avdapeca otov avaAlTn Kal Tn otatikn ¢don odeilovral kupiwg oe aAANAeTLOPAOELS
SunoAovu - SumoAou, Vander Waals kal og Seopol¢ udpoyovou.

Iteper otatkn pdaon

O KOKKLVOG avaAUTng npoopoddte
LOXUPOTEPA OTNV OTATIKN dAcn O€ oXEon
HE TO UrAg, omote kaBuotepel va eEENDEL.
®
a Kwnt $paon
o
2. H xpwpatoypadia katavopng (partition chromatography) sdappoletal oto Slaxwplopod pn
LOVTIKWV TIOALKWV EVWOEWV. TNV €emupaveld Tou adpavolC OTEPEOU UTOOTPWHATOSC UTIAPXEL
oakwntomotnuévn Aenty otolBada uvypol (uPnAol onueiou léoewg). O Slaxwplopdg otnpiletal otn
SLapOoPETLKA KATAVOUN TWV CUCTATIKWY EVOG UELYMUATOG LETAEY TNG UYPNG KLVNTAG KOL TNG UYPAG OTATIKAG
daong.

O KOKKLVOG avaAUTNG KATAVEUETOL
LOXUPOTEPA OTNV oTaTIKA $don o€
OXEON ME TO UTTAE, OTIOTE

Kwntr déon

kaBuotepel va eEENDBEL.

Yypn otatnkn ¢aon
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3. H xpwpoatoypadia poprakol amokAeiopou (size exclusion chromatography) edapudletal oto
SLaXwWPLOPO EVWOEWV e HopLako Bdpog peyalutepo amo 10.000 Da. Edapudletatl otnv avaluon Kot To
XOPAKTNPLOUO TWV TOAUUEPWY EVWOEWV (oUUTEPAAUBAVOUEVWY KAl TWV TPWTEIVWY). O Slaxwplopog
yivetal pe Bdon to péyebog (Kal To OXAUA) TWV HOPLWV TWV aVAAUOUEVWY EVWOEWV. Evw Ta pikpd popla
KaBUOTEPOUV ELOEPXOMEVO OTOUG TIOPOUG TWV CWHATOIWY TNG otatikng daong, Ta peydAa popla dev
ELOEPYOVTOL OTOUG TTOPOUG TNG OTATIKAG GAONG. Kl £TOL EEEpYOVTAL TPWTA ATtO TN OTAAN.

0 KOKKLVOG OVAAUTNG ELOXWPWVTOG

OTOUG TOPOUG TNG OTATLKAG dAong

kaBuotepel va e€€NBeL o€ ox€on pe
TOUG UTIOAOLITOUG.

Kwntn déon

MNopwdng otepen otatikn pdon

4. H ypwpatoypadia tovavraAlayng (ion exchange chromatography) epopudletal oto Staxwplopo
LOVTIKWV evwoewv. O Slaxwplopog odeiletal ot nAektpootatikég aAAnAerdpdoelg HeTall Twv

QVOAUOUEVWVY LOVIWV KO TwV GOPTIOUEVWY OLAS WV TNG OTATIKNAG PpAonG.

h - O apvNTIKA GOPTIOUEVOG KOKKLVOG
A ’g avaAutng oAnAosrubpd pe
= & NAEKTPOOTATIKEG OAANAETULOPACELG LUE TLG
- E OeTIKA GOPTIOUEVEG OUABEG TNG OTATLKAG
E daong, onote kaBuotepel va eEEADEL.
b =
o

5. H yxpwpatoypadia xnuikng cuyyévewag (affinity chromatography) sdapuodletal oto Staxwploud
EVAVTLOUEPWV EVWOEWV. OL TIPOoSLOPLIOUEVEC EVWOELG SECUEVOVTOL EKAEKTIKA OE UTTOKATOOTATEC, OL OTtoloL
elvat akwntomotnpévol otn otatikny dpaon.

YMOKATAOTATNG EKAEKTIKOG

- Y Tov KOKKWO avalitn
O KOKKWVOG avaAlTng deopevetal anod tn

E = =

:g ® . & :E otatikn ¢don otnv omoia UTAPXEL

E s A 3 OKLVNTOTIOLNUEVOG UTIOKATOOTATNG LUE

X C:j g EKAEKTLKN GUYYEVELA YLOL TO KOKKLVO avaAUTh.
- Katd ouvénela, kabBuotepel va e€€ENBeL oe

® , .
OX€ON UE TOUG UTIOAOLTTOUG.

Oa efetaoTtolV N Xpwuatoypadia Katavoung mov edpappoletal otnv aoknon tng RPLC kabwg kat n
xpwuatoypadia tovavtaAAayng mou epapUoleTal oTnV AOKNON TG LOVILKAG Xpwpatoypadiag.
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‘Eva cUotnua vypng xpwpatoypadiag anotsAsital and 6 Kupiwg TuRpato:

Tnv kwnt ddon ZtiAn AVIXVEUTAG
Tnv avtAia

Kataypadikod

L)
4 ’. J
pLilN =

] , , Kwntn ¢aon
To ouoTtnpa eLoaywyng Selypatog

Tnv avoAuTtiki oTAAN

Tov avixveutn

oA WNRE

To kataypadLko.

[ |
injector  AvtAia

1. Kwntn $pdon:

H kwnt pdon eival éva Stdhupa ou n cvotacn Tou eéaptdtal and to (60¢ tng xpwpatoypadiag.
MNa ™ xpwpatoypadio ovavrtaAdayng eival éva Staluvpa pog Baong yla to Sloaxwplopd avidvtwy Kal
avtiotoya eva SLaAupa evog 0€€0G yLa TO SLOXWPLOUO KATLOVIWY EVW YLa TN XpwHatoypadio KAtavoung n
KNt ¢Aaon amoteAeital amno eva piypa opyovikwyv SLaAuTwy.

H kwnt ddaon umopel va eival otabepn¢ ocuykévipwong oe OAn t SLApKeELla TNG XpwHatoypadiog
(lookpatiky €kAoucon) [ va €xel PeTABAAAOUEVN OUYKEVIPWON KATA TN OlApKeld Xpwpatoypodlkol
StoxwpLopo (Badbudwtn €ékAouaon). ZTnv mepintwon g Babudwtig ékAouaong, EeKvael and xaunAn woxu
N Kwnt ¢daon Kot Katd tn Stdpkela TNG xpwpatoypadiag peyalwvel pe eva puBbuo mou €xel emAeyeL katd
Vv avamntuén tg pebodou. ZuvnBwg emidéyetal Otav €ival va SLaxwplotolVv WPiyHOTO EVWOEWV TIOU
KaTakpatouvtal anod tn otAn Ue oAU StadopeTikn LoxV. EToL apXkd XPNOLUOTIOLELTOL XOUNAR LOXU TNG
KLVNTNG $ACNG WOTE OL EVWOELG TIOU KATAKPATOUVTOL oo T otAAn Sltaxwplopol acBevwg, va UmopEcouy
va SlaxwpLotolV Kat va punv Byouv OAeg pall. TN CUVEXELA OUWCE YLOL VO UTOPECEL val YiveL EKAouon Twv
UTtoAOLMWV evwoewv Ba PEMeL n LoxL TG KNt daong va avénbel, SladopeTika oL EVWOELG AUTEG Ba
HELVOUV YLt LEYAAO XPOVIKO Slaotnua otn othAn (1 Kot povipa) auédvovtag £tol Katd oAU To XpOvo Tou
XpwpoToypoadpatog.

Ta kprtipLa emAoyng TG KvnTtAg paong e§aptwvtal ano 1o €idog tng xpwuatoypadiag:

1. yua tn Xpwpatoypadia tovavrarlayng:
a. 1o ¢oprtio, T otaOepd LOVIOUOU KaL TO PEYEDOG TWV LOVTWV
b. 1o &ldog tng otatikng paong
C. TO €l60¢ TOU aviXveELTN
d. v edappoyn i OXL CUCTAUATOG KATAOTOANG OHOTOG

2. ywa tn Xpwpoatoypadio KATtavoung:
1. tnVv moAKOTNTA KOL TO HEYEDOG TWV EVWOEWV
2. 710 €idog NG oTATIKAG hAoNg
3. 70 €l60¢ TOU avIXVeELTN
4. 1NV To§LKOTNTA TOU
5. To KOOTOG TOU

®duoalideg:

‘Eva amno ta Baocikotepa tpoBARpaTa mou SnpoupyolvTal KATd TNV €KAoucon TG KNt daong eivat
n dnuoupyia ducaAibwv aépa péoa o€ auth. Katd tn mapaockeun tng Kwntng ¢aong, UTIAPXEL QEPAS
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SlaAUpEVOC HECO O€ QUTH, TTOU KOTA TNV Kivnon tng dnuioupyel puoalidec. Ot duoaAideg auTEC TOU aEPAC
uropouv va Snutoupynoouv dtadopa tpofARuata otn cUOTNUA TNG XPwHatoypadiag Onwg:

1. Katd t 6iob60 otnv avrAia Tou cucTAUATOC, TEpLEXovTal Kamoleg BaABideg porg omou Ba pmopovoav
va eyKAWPLOTOUV O€ AUTEC UE QMOTEAECUA VA AUECOUV TN TILECN TOU CUCTHLATOC.

2. Na mepdoouv otn xpwpatoypadikr otiAn onou kel Ba Snuoupyrnoouv duo mpoPAnuata, adevog Ba
umopouvcav va auénoouv Kal 6w tn Tileon Tou cuoThuaTog, adetépou Ba unopoloayv va EMNPEACOUV
TO SLAXWPLOUO TWV EVWOEWV.

3. Télog Ba umopouoe n ¢uocaAida va kataAngel otnv kupeAida tou avixveutn. AutO amoteAel To
HeyaAUTePO MPOPAnua emeldn n puoalida autr) Ba eykAwPLoTel péoa o autr, Ba €xeL Tuxaia Kivnon,
€ToLTo onua péoa otnv kuPerida Ba kataypdadetal, GAAoTe Xwpig tn puoaAida, aAdote pe tn ducaAida
Kal AANOTE pe PEPOG TNG ducaAidag, auto Ba dwaoel Eva oAU évtovo B6pufo, emnpealoviag 1oL Ta
anoteAéopata. Mepikég dopég o BOpuPog auTdG elval TOOO EVIOVOG TIOU ULKPEG KOPUDEG EVWOEWVY
XAvovTal LECA OE QUTOV.

Anaépwon:

MNa tv anoduyn g dnuoupyiag twv ¢ucaiibwyv katd tn dnuloupyia tng KvnTAg dpdaong yivetal
anaépwon. H anaépwaon pmopet va emniteuxBet pe dtadpopoug TPOMoUG, oL KUPLOTEPOL ival n SloxEteuon
HEoO 0 aUTH EVOG adpavolg aepilou A Pe T xprion urtepnxwv. Q¢ adpavég aéplo Umopel va xpnotpormnotnBet
He i N2. Ot pucalideg tou aepiov mou SloxeteveTal mapacUpouv To SLOAUUEVO aépa Tou SlaAupatog,
amnopakpuvovtag tov. H dtadikaoia autr kpatdel 10 pe 15 Aentd wote va anopakpuvOel 6Aog o StaAlupévog
aépag. Na tnv anopdkpuvon e ToUuG UTEPNXOUG, o SlaAutng Tonobeteite o€ autoug yla 15 pe 20 Aemtd. H
6ovnon twv popiwv Tou SLaAUATOG TTOU YIVETAL PE TN XPHON TWV UTIEPAXWY, AMOUAKPUVEL TO SLAAUUEVO
aépa dnuloupywvtag pucalideg mou pevyouv otnv atpudéodalpa.

Itn mepimtwon Opwg mou kKata tn Stadikacia ¢ xpwuatoypadikng avaiuvong dnuoupynbouv
duoaAibeg, AUTEG AMOMAKPUVOVTAL TIPLV A0 TNV ELOAYWYN) TOUG 0TNV avtAia. Auto yivetal pe tn dtadikaocia
TIOU OVOAUETAL OTO HEPOC TNG AVTALAG. ZUyXpova Xpwuatoypadlkd cuotipata €xouv dtadlkaoia auTtopatng
QTOAKPUVONG TWV PUOOALS WV, PE ATTOTEAECHA VA LNV XPELATETAL KAV N AmaEpwaon Tou SLaAUTN TG KVNTAG

daong.

2. AvtAia:

H avtAia kaBopilel tn pon NG Kwwntng daong pe tnv maAvdpotkn kivnon evog i Vo motoviwy, Ta
omnoila tomoBetovvtal oe oepd A mapdAnAa. H pory dev eival ocuvexnig, aAld eival pe maApoug, onwg
TLAAAETAL TO TILOTOVL, autod Ba dnuloupyoloe €vtovo TPOPANUA TOGO 0To SLaXWPLOUO 000 KAl OTO TEALKO
onua otov aviyveuTtr. MNa 1o AGyo auTo UETA TO
TILOTOVL UTTAPXEL €VAG KOTOOTOAEQG TIOAMWY,
OMou n pon TNG aviAlag opalomoleital Kot
ylvetal cuvexng, xwpig Sltakupdvoelg. Autog o
KATAOTOAEQG TOAMWY Urtopel amAd va eivatl
€VOG OTELPOELSNG CWARVAG HEYAAOU UAKOUG,
omou Kkatd tn 6lEAeucn tou SLaAUTn yivetal
anoofeon g Statapaxng TnG Pong. TETolog
KOTOLOTOAEQLG TIAALWV UTLAPXEL otn

xpwpatoypadia otnv doknon tng RLPC. AAAOG
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TUTOG KATAOTOAEQ TTAAMWY €lval n xprion pepPpavng. Kabwg €pxetal n kwnt ¢Aon KTUMAEL TAVW OTN
HEUBPAvVN Omou auTr MAAAETOL Kal armooBEvel T dlatapaxn TG PONG TNG, £TOL N PON UETA Ao AUTAY glvat
ouvexng. H avtAla otnv &oknon tNG LOVTIKAG XpwHatoypadlog €xel WG KOATAOTOAEQ TIOAUWV TETOLN
HEMBPAvN.

To evepyd Aaumakt otnv 0Bovn deixvel mola Asttoupyia eival oe xprion. Me 1o kouuni “MODE”
evaAldooovtal oL €MAOYEC Kal Pe Ta BeAdkia (MAvw R KATW) aufopelwvovTal oL TIUEG Toug, 0TV aUTO
erutpénetal. H mpwtn emdoyn eivat n pon kat divetat oe ml/min. Me ta BeAdkio aUEOUELWVETAL WG TNV
ermBupunTA Twun (ry 1 ml/min). Ot aAAay£€G TNG TLUAG TIPETEL VAL YivOVTaL UE KAELOTH TN pon TNG Kvntng ¢aong,
woTe va arnopevxBouv andtopes aAAAYEG TNG TTOU UITOPOUV VA TIPOKAAEGOUV {NULA 0TO CUOTNHA, ELOLKA OTN
otNAn xpwuatoypadiag. H deutepn Asttoupyla €ilval n mieon TOU OUCTAMOTOC. € QUTNAV YIVETAL N
kataypadn tng mieong tou cuotiuatog (rx 1169 psi), dev umopel va aAAagel pe ta BeAdkia, eival amAd n
niieon Tou cuotiuatog. OL otNAeg xpwpatoypadiag eival KAAQ MTOKETOPLOUEVEG KAl YLAL VO UITOPECEL VAl
TIEPAOEL N KNt ddon peoa amo auth xpetaletat uhnAn nieon.

H teAkn TN tng nieong eaptartal ano:
10 €l60¢ T™NG XpwHaTOYPADLKAG OTAANG
10 €ld0¢ TG KIvNTNG Pdong

TN TLUr TNG PONG
10 €ld0¢ TOUG AVIXVEUTA

vk wnN e

TO OV UTTAPXEL KATAOTOAEQG OAUATOG (OMwG 0T Xpwpatoypadia LovaviaAlayng)

H T tng mieong tou cuotApatog, Slvel pla ypriyopn €lkova yla Tn Katdotoon tou. Av n miieon sival
HEYAAUTEPN ATIO TNV OVAUEVOUEVN TOTE €lval pLa EVOELEn OTL elte N xpwpatoypadLkr) oTtHAn EXEL apXioeL va
palevel akabapoieg (omote Ba mpémel va yivel n dtadikaocia kabBaplopou), elte OTL €XEL MEPATEL KATIOLN
duoaliba kat gumodilel tnv opaAn pon, eite €xel yivel kamowo AdBog oto xelplopod (rmy Adbog pon, 6co
HEYOAUTEPN €lval n pon NG KvnTAG ddong téoo peyaAltepn Ba elval kat n ieon tou cuotiuatog). YYnAn
LN TG Tieong (MEpav TNG AVAUEVOHEVNG) EKTOG TOU OTL Bal umopouoe va Snuloupynoel MPoBAnUa oto
SLoXWPLOUO TwV eVWOoewvV Ba pmopoloe va SnULOUPYNoEL Kal KAmol INpLd oto CUOTNUO TNG
xpwpatoypadiag. Mo to Adyo auTo Umaivel Eva OPLO GTNV AVWTEPN TLUN, WOTE AV EEMEPAOTEL, VAL OTOUATAOEL
n Aettoupyia TNG avtAiag kat va anodpeuxBel €tol pa mbavh {npLd oto cloTNUA TNG Xpw Hatoypadiag. H
emloyn autr ylvetal otn tpitn Aeltoupyia Tou PeVoU, Omou pe Tta BEAAKLA ETUAEYETAL N AVWTEPN TLUA, TIX
1600 psi. H tétaptn Aettoupyia eival pia eAdxLoTn TLUA TNG TIEoNG, TTOU KO aUTrH EMIAEYETAL PE TO BEAAKLAL,
1t 50 psi. To 6pLo TG EAGXLOTNG TLUAG OTNV TILECT TOU CUCTAATOG EXELTN XPNOLULOTNTO OTO OTL ETELSN TIOAAEG
bopEg Ta ouoTApata xpwpatoypadiag Aettoupyouv pe auto sampler xwpig o XelpLotAg va BplokeTal mavta
eKel, av yla Kamowo Aoyo dnpoupynBel kamowa Stappon (Aoyw mx uPnAng mieong KAMOLO cwWANVAKL A
ouvbeapog dUyeL amo tn B€on Tou), 0 SLaAUTNG TTou €lval KAToLo o0&V A BAcn A KATIOLOG OPYAVLKOG SLOAUTNG,
Ba tpEXeEL €KTOG ouotuatog. Katd tn Sdudpkela tng Stappong n mieon tou cuothpatog Ba sival oxedov
undevikn, €tol Balovrag €va KATw Oplo To omoio dev pmopel va odelletal o€ MPAYUATIKEG CUVONKEG
Aettoupyiag (rtx 50 psi), pOALG auto emiteuxBel n avtAia otapatdel, anodelyovtag TIG EMUTTWOELS TNG
muBavng Slappong.

AdoU oploToUV oL TAPAUETPOL XELPLOUOU HE TO KoUuumakt ‘RUN/STOP’Eekivael n Asttoupyia tng
avTAiag.

Otav fekwvnoel n pon tng Kwntng ¢paong eAéyxetal mavrta OotL dev Snuioupyouvtal PuoaAideg
kottalovtag To Stadpavr cwARva HEca amo Tov onoio mepvAEL n kvnt ¢don. Zuvnbwg autég epdavilovtal
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HE To Eekivnua tng Aettoupyiag, omote yia tnv arnoduyn mbavng epdaviong toug, yivetal n dtadikaocia tng
QTOUAKPUVONG TOUG.

Awadikaoia adaipeong puocaiidwv:

Me KAeLoTh TN pon tng avtAiag, TomoBeteite pia ovplyya otn BaABida ‘Prime/Purge’, Tnv avolyete
(aplotepbdotpoda) kal matdte To Koupni ‘Prime’. Otav BeBalwbeite otL £xete adeldoeL MARPWE TO CWANRVA
amno 1§ duoaAideg matdte mpwta ‘Prime’ wote va otapatioel n pon, kAsivete tn BaABida (6e€lootpoda)
KOl QITOLAKPUVETE TN oUpLyya. Me to kouuri ‘Prime’ Sivetat unAr pon oto cuotnua (~ 50 ml/min) wote ot
duoaiideg va kivnBouv ypriyopa kot va amopakpuvBouv. Avolyovtag tnv BaABida ‘Prime/Purge’ yivetal
EKTPOTIA TNG PO TNG KNt GAoNG KaL avTi va CUVEXLOEL PECO 0TO CUOTNUA TNG XpwHaToypadiag tnyaivel
HEow auTtnG tNG BaABidag katl cUANEYETAL 0T CUPLYYO TTOU €XEL TOTOOETNOEL.

Npocoxn:

e Avolyete kal kAelvete TNV BaABida ‘Prime/Purge’ mavta e KAELOTH TN por TG avtAiag, StadopeTIKa
ylvetal andétopn alayn tng mieong Tou CUOTAUOTOG TIOU UIOPEL VoL TIPOKOAECEL {NnULAL.

e atdte 1o Koupni ‘Prime’ povo otav eivat avolktn tnv BaABida ‘Prime/Purge’ Sladopetikd n uhnAn
pon Tou Prime Ba pnel oto cuotnua xpwpatoypadiag, avéavovrag katd noAu tn nieon Tou.

Inueiwon: To OTOVL TNG avtAiag cuvdésTal kat pe eva Stalupa MeOH 10%v/v to omoilo BonBadeL otn
Atrtavon tou. MiBavov pucalideg og autod dev evoxAouv, eivat £vo AUTOVOLO CUCTNUA TTOU AVOKUKAWVETAL
Tiou Sev €pxetal o€ emadn pe TNV Kwvnth ddon.

3. Zvotnua ewcaywyng deiyparog (injector):

To ocvuotnua slwoaywyng amoteAeital and pia BaABida dvo Béoeswv tng doptiong (Load) kat tng
eloaywyng (inject), €xet €€L omég (Tpumeg) kat Eva Bpoxo kabBoplopévou oykou. Mmopel va cuvodeletal ano
cuotnua avtopatng detypatoAndiag A n eLcaywyn Tou Selyatog va yivetal xelpokivnta pe t XpHon Ko
oupLyyog. OL €€L omég emikolvwvoUv SladopeTika avaloya tn B€on tng BaABidag (Load / Inject).

Bpoyxog

Eloaywyn
Selypartog

OL £€L omtéG ouvdEovTal:

e HomnA 1 pe tnv avtAia (o StaAdutng kabwg Epxetal oo Tnv avtAia)

e HomnA 2 pe tn otAAN

e Homn 3 katn onn 6 pe to Bpoxo () Loop)

e Homn 4 elval n onn mou yilvetal eLcaywyn Tou Selypatog, oTn MEPLTTWON OV €lval CUVOEUEVOG
€vag auto sampler. Aladopetikd otav n eLocaywyn Tou Selypuatog yivetal xelpokivnta Le cuplyya,
UTTAPXEL Lol 7 OTTr) TIOU €lval O0TO KEVIPO TOU CUCTHUATOC KAl o€ auth TomoBeteite n cupLyya.

e HomA 5 elvat ouvdepévn pe ta anofAnta
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O HoxAOG TOou cuoThuatog €xeL SUo BEaelg, Tn Béon dodptiong (Load) o LoxXAOG lval PO Ta MAVW Kol
™ 6éon swoaywyng (Inject) o pOXAOC €ilval PO T KATW. 2TO ECWTEPLKO TOU UTIAPXEL €V CUOTNUA WE
QUAAKLO TIOU OUVOEEL TIG OTtEG avd SU0 peTal Toug. KaBwg petakiveital o poxAdg amo ) pia 6€on otnv
OAAN, EPLOTPEDETAL TO CUCTNHA QUTO LE AMOTEAECHA OL OTIEG va cuvdEovTal Stadopetikd otn B€on Load
kat StadopeTika otn B€on Inject.

0% On

2tn O¢on Load cuvdéovtal ot omég «1 kat 2», «3 kat 7 (f 4)» kot «5 kot 6». Etol kaBwg €pxeTal o
SLoAUTNG amo TNV avtAla eLoEpXeTaL amo TV omn 1 kat e€€pxetal amod tnv omnr 2 6mou nnyaivel otn oTAAn.
H eloaywyn tou delypartog yivetal pe tTnv omr 7 Kat 0dgVeL tpog tnv omr 3 (tou cuvdéetal n Loop), mepvael
Héoa amo tnv Loop kal pevyovtag anod tnv Loop eloépxetal otnv omnr 6. H onr} 6 cuvdéetal pe tnv 5, amnod
Vv onola e¢€pyetal To Selypa mnyaivovtag To MAEOVACUA TOU oTa anofAnTta.

Load Inject

Itn B€on Inject mepLoTpEdETAL TO ECWTEPLKO CUOTNUA LE TO AUAAKLA KOL £TOL CUVOEEL TWPA TNV OTTH
«1 pe TNV 6», «TNV 2 He TNV 3» KaL «tnVv 7(RQ 4) pe tv 5». Etol o SLaAutng mou €pxetal amo tv avtAia (omn
1) péow NG (omn¢g 6) mnyaivel twpa otnv Loop (6mou pe tnv uPnAn mieon mou €XeL mapacUpeL To delyua
Tou eival péoa tng). H €€060¢ tn¢ Loop eival otnv (omn 3) n onola cuvdéetal pe tnv (omn 2) mnyaivovtog to
Selypa otn otAAn. Ou dAAeg SUo omég eivat ouvdepeveg LETAEL Toug N 7 ( Eloaywyn Tou delypatog ) Ye Tnv
5 (ta antoPAnta). EtoL av otn 6€on Inject emuxelpnBet va yivel eloaywyn delypatog, auto Ba ndael kateuBeiav
ota anoPfAnta, adou n Loop eival cuvdepévn twpa petafy avtAiag kat oTHANG.

Npocoxn:

e [lpwta To cbotnua ival otn B€on Load (yLa va yepioel n Loop e To delypa) kot otn ouVEXELA
yupvael otn B€on Inject wote 1o Selypa mou eival otnv Loop va mael otn otAAn. Av yivel n
gloaywyn Tou delypatog otav to cuotnua eival otn 6€on Inject tote 6Ao to delypa Ba mael ota
anopAnTa.

e H Loop eival otaBepol dykou, To MAsdvaopa tou delypatog Ba mael ota andofAnta PECw TNG
omnn¢ 5. Navrta Balete nopandavw delypa otnv Loop, wote va EemAuBel pe to delypa. O kavovag
elvat otL Balete TouAdylotov 3 opég Tov OyKko TG Loop, dnA. av n Loop eivar 20 pl tote yivetal
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eloaywyn touAaylotov 60 pl Seiypatog. Ztnv Loop Ba peivouv ta teAevtaia 20 ul, Ta untdAouna
Ba mave ota anopAnta.

H noootnta tou Selypatog mou elodyetal otn KoAova eival mavta n idta (6oog ival o 0ykog Tng
Loop) yla to Adyo autd dev xpelaletal S1opOBwon tou OYKou €loaywyng tou Oelypatog ue
EOWTEPLKO TPOTUTIO (OMWG yivetal otnv doknon GC-FID). O povog tpomog va pnel SladopeTiki
noootnta Selypatog eivat va pnv yepiosl cwotad n Loop.

Adou yeuioel n Loop pe to deiypa dev adarpeite tn olpLlyya amno tnv onn (7). Neplotpédete 10
HOXAO tn B€on Inject (ue tn oUplyya péoca otnv omn 7) Kaho Ba eivatl adou oAokAnpwbel to
xpwuatoypadnua va adatpebel n cuplyya. Auto yivetal emeldn katd tnv adaipeon tn oLPLYYOS
Qo TNV omn SnUloupyeital pla Pikpr umo Tieon mou tpafdel to delypa mpog ta niow, Pe Tov
kivbuvo va tpaBnréel aépa n Loop HéEoo TG omn¢ Twv anoPAntwv (5) mou eival cuvdepévn, Kat
€ToL va eAattwBel o dykog Tou Selypatog mou eival péoa otnv Loop.

4. ItAAn:

Ma i xpwpatoypadia ovavtaAlayng:

Itn doknon TN lovtikAg xpwpatoypadiag xpnolomnoleital oTtHAn MANPWOEWS, OTIOU TO TANPWTLKO

UALKO glvat pntiveg LovavtoAdaynig. Mia tovavtaAlaktiky pntivn amoteAeitat amo tpia Kupiwg TUApoTa:

1. 'Eva pn SLoAUTO opyaviko i ovopyovo UTTOCTPWHAL.

P 2. T SpaoTIKEG LOVAVTAANAKTIKEG OUADEG.

3. Ta avtiotadbulotika ovia aviltBétou optiou mpog Tig

B~ H LOVAVTAAAQKTIKEG OLASEG £TOL WOTE va Slatnpeital N NAEKTPLKA

MR 1
B~~~ | oubetepotnta.

To UALKO Ttou KupLapXEL OTLG OTAAEG TNG LOVTLKAG XpwHatoypadilag ival Ta opyavikd TTOAUUEPT TOU

OTupEeviou, evw Xpnolpomoleital kat n Nkt dtoeldiov tou mupttiou. H xnuikr otaBepdtnta eivat Eva
ONUOVTLKO TIAEOVEKTNUA TWV OPYAVIKWY TIOAUPEPWY O€ oxEon Ue Tn TNkt dtogeldiov tou mupttiou, mou

napouolalel evatcbnoia oe aAkaAlko meptBailov.

OL pntiveg Lovavtaldayng mpémel va SLabEtouv ta €€ XOPAKTNPLOTIKA TTOLOTNTOG TIPOKELUEVOU VAl

elvat kKatdAANAeg wg UALKO TMARPWONG OTNAWV LOVTIKAG XpwHatoypadiag:

1. taxVtnta avtoAAayng Twv LOVTWV 600 To SuvaTov PEYOAUTEPN

2. XNUKn otaBepotnta o€ eupeia meploxn pH

3.

KQAR LNXOVLKH QVTOXH KOl QVTLOTAON O€ LEYAAEG LETABOAEG TNG TtieoNG
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4. avtiotaon otnv anooclvBeon KATA T TTANPWON KoL TN PoR TNG KWNTAG daong. Mia motkiAia UALKWV
EXEL XpNOLHOMOLNOEl WG UTIOCTPWHA LOVAVTAAAAKTIKWY PNTLVWV.

H otAAn Stakpivetal og V0 pépn: TNV MPOCTAAN KAl TNV KUPLA 0TAAN. H
TPOOTAAN €lval KOTAOKEUAOUEVN ME aKpLBWG TO (610 UALKO HE QUTO TNG
O0TAANG, €XEL TO €va TPLTO TOU HAKOUG TNG KUPLag oTtHANG Katl ToroBeteite mpLy

armdé outAv. Xtnv mpootnAn Ba ocuykpatoUvial OAEC OL EVWOEL TIOU

Sdeopevovtal povipa oo to VALK TnG othAng kabwg Kot OAeG oL akabapoieg
tou Selypatog amodelyovtag £T0L va TEpAcoUV otn oThAn Kot va tn ¢Oeipouv, mpootatevovtag tnv. H
T(POOTAAN €XEL UKPOTEPO KOOTOG Kal €TOL €lval ePKTO va aAAAeTAL VA TAKTA XPOVIKA dlaothpota o€
avtiBeon pe t kUpLa otHAn n omoia eivat akpPn. H kUpLa otAAn, pall pe tn mpooTthAn eival uTeLOUVEG yLa
TO XpwHaTOYPAdLKO SLOXWPLOUO TWV EVWOEWV Tou Selypatod.

Ztnv daoknon IC Ba yivel avdAuon katldvtwy, omote Ta
avTloToOpLoTIkA  vta, BOa  elvat wOvia mpwrtoviou TOU
Sloxetevovtal otn otAAn arnd to StaAuTn Tou eivat Eva ofL (MSA,
Methanesulfonic  Acid, CH3SO,0H). Ta Ovta autaq,
avtikaBiotavtal cuveXxwg e VEa Lovta rou tpododotouvtal amno
10 SLAAUTN, OUWG TTAVTO UTTAPXEL EVOL KATLOV O SpaoTIk opdda
NG PNTLVNG WOoTe va UTtAPXEL N NAEKTPLKR oudetepotnTa. Kabwg
1o delypa €lodyetal otn OTAAN, €LOAYETOL €val HiyMO LOVTIWVY,

BeTIKWV KaL apvnTikwy. lovta Betikd Tou deiypatog, 6nwg Na*, K,

NG
¥

Mg g
& ﬁ A7 NSNS \__
H,0 cr

MSA QVTLOTOOLOTIKA LOvTa Tou H*. Ztn cuvéxela Ba aviikataotabouv

Mg?*, Ca?* ta omoia 6o mpookoAnBolv mpoocwpwd OTLG
dpaotikég  opddeg NG  pntivng,  avikaBlotwvtag  Ta

gava amod Ta aVTLOTOOLOTIKA LOVTA TOU SLOAUTN e QMOTEAECHA VA amoSeoEUTOUVY Kal va ¢pUyouV amo tn
oTAAN. Ta wvta mpookoAwvTal o€ SLAPOPETIKO XPOVO TTAVW OTLG SPAOTIKEG OUASEG KAl yLa To Adyo autd
Ba puyouv amod Tn otAAN o€ SLadOPETIKO XPOVO METUXALVOVTAG £TOL TO SLOXWPLOUO TOUG. Ta KPLTAPLA TOU
StaxwpLopou eival mpwta to ¢optio, Ta HovooBevr) LOvTa MPookoAAwvTaL o€ pia SpacTtikr opada, evw ta
61o0evn og 6U0 pe anotéAeopa va tpookoAAwvTal 1o Loxupd. To deUtepo KpLtrpLo eivat To péyeBog Tou
Lovtog. Ooo 1o UeYANO €lval TO LOV, TOOO TILO KOVTA OTLC SpaoTIkEG opadecg Ba Bpebel kal TG00 Lo EUKOAL
Ba mpookoAAnOel. Me Bdaon ta kpLtipla autd , mpwta Ba Byouv ta povooBevr (6nA. Na* kat K*) kat petd ta
S100evn (Mg?*katCa?*). Antd ta povooBevn o pikpd eivat to Na*omote Ba Bysl auTO MPWTO Kot HETA To K*
Kol artd to 51o0evr o pikpo eival to Mg?tkat £étotl Ba Byl auto mMPWTo Kat peTd to Ca?*. Ondte n oslpd
£€khouong Twv Lovtwy Ba sivat: Na*, K*, Mg?*, Ca*.

Ouwg oto delypa pall pe to KaTLovTo UTIAPXoUV Kal aviovta tou. To Na* ev umopel va Bploketal povo
Tou, Ba €xeL KATOLO avLov pall Tou yla TNV NAekTpLk oudetepotnta Oonwg mx to Cl. Ta aviovta auvta dev
UITopoUV va tpookoAAnBouv otig SpaoTtikeg opddeg tng otANG (emeldn elvat apvntikd GopTLoUEVEG) Kat
€1oL Ba puyouv apeoa anod tn otAn. O xpovog ou e€EpyovTal Ta LOVTA AUTA, lval 0T MPAYUOATIKOTNTA O
VEKPOG XpOVvog, adou dev mpookoAAwvtat kaBoAou otn otiAn, elvatl SnA. o xpovog mou xpeldletal 1o delypa
va TtdeL amd To oUOTNHA ELCOYWYNAG OTOV QVIXVEUTH Xwpl¢ va mpookoAAnBel kaBoAou otn oTAAN
Slaxwplopou. To delypa eKTOC amod Ta LOVTA TTOU TIEPLEXEL (KATLOVTA KOl OVLOVTA) TO MEYAAUTEPO TOU UEPOG
elvat vepo, kabwg ta delypatd mov cuvABwg avaAvovtal elval Tng Taéng LepLkwy ppm f ppb, SnA. pépn oto
EKATOMUUPLO A LEPN OTO SloekaTOUpUPLO . To vepO Ouw Sev €xeL doptio, omdte Ba ByeL kat autd oTo vekpod
Xpovol padl pe ta aviovia. Etol apxlkd oto xpwpatoypadnua Ba epdaviotel mpwta pa peyain kopudn oto
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XPOVo to tou Ba odeiletal ota avidovta Kal oTo VePO Tou Selylatog Kot otn ouveéxela Ba Byouv otadlakad ta
Stadopa katiovra.

IIl. Moty xpwpatoypadia KATOUVOUAG:

H xpwpatoypadiag kavovikng ¢aong (HLPC) xpnolpomnolel moALkr otatikr ¢daon Kot AlyoTePOo TMOALKO
SLoAUTN evw n xpwpatoypadia avtiotpodpn ¢dong (RLPC) xpnolpomolel pn moAwn otatikr ¢don Kot
TIOALKOTEPO SLaAUTN.

Ztnv HPLC kavovikig ¢aong wg MANPWTLKO UALKO XpNOLHOTIOLETAL KATIOLO TIOALKO UALKO (OTtwg oeidlo
Tou mupttiou, Si0; 1 o€eidlo tou apytdiou, Al;03), N MOAKOTNTA TWV UALKWV aUTwWV OodelAeTal OTIC
vdpoulopadeg mou TmepLExouv. AvtiBeta n Kvntr daon elval PELWUEVNG TTOALKOTNTAG, XPNOLUOToLoUVTaL
1N ToAwkol SLaAuTeg, Omwg €§Avio N XAwPodOpLO eV SV MEPLEXETAL OTNV KLVNTH dAon vepd. AUuTO €XEL WG

QIOTEAEOUA  OL TIOMKEG EVWOELG OTO  SLOXWPWOHEVO  UiyHO VO NP phases 5 5
HO— HO—( HO—(
N HeN HaN )

aAnAoemIEPOUV LOXUPOTEPQ LE TNV TIOALKT OTATIKY GAON, O CUYKPLON e =  d
TIG ATMOAEG EVWOELG. ZUVETIWG, OL ALYOTEPO TTOMKEG EVWOELG Slaoxilow ™ ¢ ¢ & %o $ 3 9 d

otAAN TaxUTEPQ Kat ekKAovovTal amnmo auThv vwpltepa. ‘ e ———

To avtiotpodo 1t™ng HPLC kavovikng ¢aong, eivat n HPLC
avtiotpodng ¢paong (reverse phase HPLC &nA. RPLC). H otatwkr) ¢don RP phases
anoteAeital and ofeidlo mupttiov culevyuévo pe SLadopeg OUAdEC Ue
Hakpléc aAuoidec udpoyovavBpaka (Cig) oL omoieg mpoodidbouv otn
otatiki ¢aon Wlaitepa anolo xapaktipa. H kwvnt ¢don eivat moAwky 9 O O 990090 Q9000
Kal amoteAeital and peilypata opyavikwv StaAlutwv onmwg peBavoAn, - T
okeToVLTpiAlo, atbavoAn k.d. pe ubatikd puBulotikd StaAlpata | pe vepo. Me tnv avtotpodrn g
TIOALKOTNTAG TNG KLVNTAG KAL TNG OTATIKAG PAoNG, AVTLOTPEPETAL KAL N OELPA EKAOUONG TWV CUCTATIKWY TOU
Ulypotog. Mn moAlkd popla oto Slaxwpllopevo OSelypa mpoopodouvial oxupd ot alucideg
vdpoyovavBpaka, Evw Ta TTOALKA LoOpLa KlvouvTal taxUuTtepa Slapéoou tng oTAANG Kot eKAoUovTal vwpitepa.

HLPC -MoAikr otatiki ¢don
B 8
pe—y

a B

QTTOTEAOULEVOU QATIO POPLA TPLWV TUTIWV

g Xpwpatoypadtkdg SLaxwpLlopog piypatog
|4

Tou TtapoucLalovtal wg:

: Ae Lwveg.
RLPC - AtroAn orariki @don ; KOKKLVEG Kall UTEAE Lwveg

— Ta popla akoAouBouv T MapaKATW
H . . Q:i_ OELPA AVEAVOUEVNC TIOALKOTNTOG:
pe—y a

4 B > KOKKLVO > UTAE

Ze omoLodNToTE SLaXwPLOUO TIPOTIOPEVOVTOL TA HOPLA OUCLWYV HE TTOALKOTNTA OVTLOTOLYXNG TNG KWVNTAG
daong, evw KaBUOTEPOUV AUTA LE TIOALKOTNTA AVTLOTOLXNG TNG OTATIKAG dAonG. ZTn Xpwpatoypadio LoxveL
n opxn «ta opola Staxwpilouv ta Opola», mou edapudletal edw He TNV €vvola OTL TIOAIKEG OTNAEG
QTTALTOUVTOL YLOL TO SLoXWPLOUO TIOALKWY EVWOEWV KaL To avtiotpodo.

H xpwpatoypadia avtiotpodpng ddong elvatl n mo KoOwwg XpnoLUOTOLoUMEVN popdr TNG uypng
xpwuatoypadiag, oL MePLOcOTEPEC £PAPUOYEG OTO SLaXWPLOUO UIkpwv popiwv pe RLPC Bplokouv oTig
otAAEG Cis.
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5. ZUotnua KataotoAng (supressor):

To cuoTNUA KOTOOTOANG XPNOLpomoLeital povo otnv lovtiky xpwpatoypadia yia va BeAtTiwoel to
ONMO TWV LOVTWVY, KATLTIOU €lval amapaitnto Kupiwg o€ oAU apatd deiypata, StadopeTikd oL KopudEG TOUG
Ba elval 600 UkpEG Tou Ba xavovtal oto BopuPfo Tou opyavou. Ita mukva Seiypata dev eival t6c0
anapaitntn n Aettoupyia tou, adol N AViXVEUOTH TWV LOVTWV YIVETAL LKOVOTIOLNTLKA.

Ouwg o olotnua TNG xpwuatoypadiog Aettoupyei pe éva SLaAutn To omoio sival éva oV A pLa Baon.
AUTOG 0 SLAAUTNG Ao HOVOG TOU €XEL YA LEYAAN QyWYLULOTNTA i} ool KataypAdETAL OTOV QVLXVEUTH Kall
€TOL yla va StakplBouv oL KopudEG TwV LOVTWY, Ba TPEMEL val €XOUV UEYAAUTEPN AYWYLLOTNTO OO TO
SLoAUTN. MNa to Adyo autd avixvevovtal Hovo Tukva delypata, ota apatd Selypata, n aywylotnta Twy
LOVTWYV Ba gival kpdTEPN Ao TNV AyWYLLOTNTA TOU SLaAuth Kat £ToL dev Ba epdavitovtat kaBoAou. H apxn
AeLToUpylag TOU CUOTAMATOC KATAOTOANG €ival OTL kataoTtéAAeL (e€oudetepwvel) To onua tou Slalutn,
oxebdov pundevilovtog To.

|- A

Time —s Time —
ZAMA TIPLV TN KOTOOTOAN ZAMUA LETA TN KOTOOTOAN

YIApXOouV CUCTAHATA KATAOTOANG HE TN Hopdn TG 6TAANG Kol e TN Hopdn TwV HEUBpavwv:

Me tn popdn tng otriAng:

aroteAeital and pa pntivn mou avilkadlotd ta
Lovta tou SLaAuTn. MNa mapadelypa otnv acknon g IC
Tou 0 SLaAUTNG ival MSA, omote €xel Lovta H* kal ovta
MSA", otn pntivn Ba avtikabiotavral ta wWovta MSA™ pe
OH'. ‘Etol evw 010 oUOTNUA KATAOTOARG Oa eLoEpXETAL O
SLaAUTNG (8nA. ovta HY kat MSA’) Ba e€€pyovtal Lovta H*
kat OH™ (6nA. vepo), auto Ba €xEL WG ATOTEAECUA OTOV

QVLYVEUTH aVTi yla Ta Lovta Tou StaAutn (MSAY) Ba €pxeTal vepO TOU €XEL TIOAU ULKPH QYWYLLOTNTA.

Me tn popdn tng pepPpavng:

n Aoywkn €ivat n dta pe mpwv , dnA. va avtikaBlotouv ta ovta MSA™ pe ovta OH,, amAd auvtd
napexovtal pe SlapopeTiko tpomo. To cloTna armoteAeital anod tpla Slapeplopata, Eva KEVIPLKO Kat SU0
TAEUPLIKA, €va Oefld kot éva aplotepd. Ta Siapepiopata autd Staxwpilovtal amd SUO NULTEPATES
HEUBPAVEG, OTIOU N pLa ETILTPETEL TN SLEAEUON TOU AVLOVTOG ToUu MSA™ kat n Seutepn Tou OH'. ZTIG AKPEG TOU
cuotnuartog urtapyxouv dUo nAektpodia, ota omoia Sivetat Eva SuVAULKO.

210 6€€10 SLapépLopa To NAEKTPOSLO €XEL APVNTIKO SUVOULKO KL €TOL yiveTal KAB0dog, e amotéAeopua
HEe tn OlEAeuon vepol pEoa amd auTo va mapayetal aéplo H; kat wovta HO™. AvtiBeta oto aplotepo
Sltopéplopa 1o NAekTPOSLo £xeL BeTIKO dopTio KaL £ToL yiveTtal Avodog, e amoTEAEoUA e TN SLEAELON VEPOU
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va tapayetal agplo O, kat tovta H*. Zto kevipkd Sapeplopa Siépxetatl o SLaAutng pe t popdn LWOvtwv
MSAkat H*. Ta 800 nAektpodla eKTOC TNG XPON TOUG yla TN mapaywyn Twv wovtwyv HO™ kat H anwBwvtag
€Akovtag Ta Sivouv TV Kivnon woTe va UmopecouV va LETakKvnBouv armod to éva Slapéplopa 6To AAAO HECW
TWV NUUEpATWVY pepBpavwy. Etol to 1ov MSA™ Ba mdeL tpog To aplotepo Slapéplopa (EAKETAL oo tn OeTiknA
avodo) kal otn cuvexela amo tnv €060 Tou cuotiuatog Ba maesl ota anoPfAnta. Ta wGvta HO™ mou
mapayovtal oto 60 Slapéplopa, amo TNV apvntiki kabodo Ba anwbnBolv kal HEow TNG NUUTEPATNE
HEUBpPAvVNC Ba mepAoOUV OTO KEVTIPLKO SLapéplopa (6ev Ba cuvexioouv POG 0TO ApLOTEPO SLAUEPLOUA YLaTL
N €MOMEVN UEUPPAVN Elval NUUTEPATH HOVO yLla Ta Lovta MSA’). Ta tévta OH padl pe ta H tou StaAutn Ba
Swoouv popla vepou. EToL evw OTO KEVIPLKO Slapéplopa apxLlkd elogpyovtal tovia MSA™ kat H* teAka
e€épxeTal vepl. AUTO €XeL WG ATMOTEAECUO OTOV QVLXVEUTH avti va mael éva ofu (MSA) va maeL vepo,
HELWVOVTOG £TOL TO onjua urtoBadpou.

Analyte
Anode & Cathode
, H" MSA™ Eluent "y e e
Waste/Vent Waste/Vent b
H*MSA™ &0, H,0&H,
H'
4 )
MSA™ OH™
Y
H"+ 0, H'+0H™—» HEU H;-" OH™
Hy0 Analyte &H,0 H0
{ Anion J - Anion {
Exchange Exchange
H,0 Membran: ToDetector — |NMembrane H,0

To LELOVEKTNUA TOU CUCTAMOTOC PE TN OTAAN €lval OTL oL BE0ELG AVTIKATAOTOONG TWV LOVIWV Elval
TIEMEPOOUEVEG KOL £TOL PETA ATIO KATIOLO KALPO Ba PELWVETAL N ATOTEAECUATIKOTNTA TNG KL 0TO TEAOG Oa
XpeLaoTel va yivel avavéwon tng. AvtiBeta 0to oloTNUA UE TIG LEUPBPAVEG N TTapaywWyYr TwV LOVIWV YiveTal
ouveXwG (LEon TNG NAEKTPOAUGONG) UE ATIOTEAECUA VAL UTIAPXEL TO (8L0 TinmedO KATAOTOAN CUVEXWC.

6. AVIXVEUTNAG:

ZTnv uypn xpwuatoypadia propel va xpnotponotnBouv éva MARB0G avixveUTwY HETAEY TWV OTOLWV
elvau:

e Amnoppodnong opatou-uneplwdoug (UV-Vis)
e AywylpopeTpiLkotl

e ®Ooplopov

e Aeiktng AtdBAaong

e HAektpoxnuikot

e  (Qaocpatopetpiag Malwv

Oa avadepbolv Kuplwg OTOV AYWYLULOUETPLKO QVIXVEUTH Kal OTov amoppodnong opatou —
UTLEPLWOOUG TTIOU XPNOLUOTIOLOUVTAL OTLG ACKAOELS TNG LOVTLKAG Kat Tng RLPC avtiotolya.
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.  aywylpopeTpikog (Conductivity):

O avixveuTn¢ Tou XpnoLluomoleitatl cuvnBwe og éva cuoTnUa
LOVTLKNG Xpwpatoypadiag ival o aywylpouetplkog (Conductivity),
HLOG KOl T OAQ TA LOVTO £XOUV QYWYLUOTNTA. ITO ECWTEPLKO TOU
QVLXVEUTH umapxel €va keAl (cell) mou mepléxel SUo nAekTpoOSLa
HETAEL TWV OMOLWV HETPATE N aywyLuotnta. Kabwg dLEpyxovtat péoca

oo aUTOV Ta LOVTA, N AYWYLHLOTNTA TTIOU KATtaypAadEeTal PEYAAWVEL -
. . , . , e
HEXPL va GTACEL O pla KOpUDWON KoL OTN CUVEXELA UELWVETOL \
KaBwg Ta LOvVTa amopakpuvovtal PEXPL va GpTacel Eava otn TN

urtoBaBpovu.
Avo eival oL vopol tou kaBopilouv tnv apxr Asttoupyiag tou:

1. O vopogtov Ohm:

H aywylpotnta eivat avaloyn Tng €vtaong Tou peVaTog Kot avtiotpodog avaloyn tou ¢poptiou G=I/E

2. O vopog tou Kohlraush:

MNeplypadel tnv apxn aveaptnoiag kivnong twv Oviwy. KABe 1OV GUUUETEXEL OTNV OyWYLLOTNTA
aveEdptnta ¢ mapouciag i oxt AAAwv LOvtwy. Etol n aywyuotnta eival to aBpolopa Twv EMPEPOUS
OYWYLLOTATWY Tou KABe ovtoc. KabBwe n aywylpotnta ennpedletal anod tn Bepuokpacia, to KeAl Tou
QVLXVEUTH MIPEMEL va Beppaivetal o€ pla Beppokpaoia peyaATePN oo tn Bepuokpacio Tou Swuatiov aAAd
OxL mapa oAU peyaAn (ry 35 °C), wote va unv emnpedletal amno Tig LETABOAEC OV Umopel va uTtapéouv.

H aywyluotnta mou kataypddel 0 avixVeEUTNE €lval To dBpolopa TG aywyluotntag tou StaAutn (o
orolog SLEPYETAL CUVEXWC) KOL TNE AyWYLULOTNTAC Ao To KAOE LOV TTOU ELOEPXETAL O AUTOV. H aywyLluotnta
TOU LOVTOC €lval TTOAU PLKPOTEPN Ao auTh Tou SLaAUTN, AOyw TNG TOAU ULKPAG TTOCOTNTAG TTOU ELOEPYETOL
o€ oxéon e 1o SLaAuTn. To LoV elvat ocuvnBwe o Taén peyEBoug Twv ppb 1 ppt evw o SlaAltng eloépyeTal
HE TN pon tnN¢ Kwvntn¢ paong iy 1 ml/min. Mo mapadetypa, av n aywylpotnta tou Stalutn ival 2000 psS kat
TOU LOVTOG 50 US TOTE N oUVOALKN aywyLpotnTa Ba ivat 2050 pS. Eneldn n dtadopad amnod ta 2000 ota 2050
elval mMoAU pikpr, n kopudn mou Ba dwoel To WOV Ba eival kat auth MoAU uikpr. Ma to Adyo auto
KOTAYpADETOL N OXETIKN OYyWYLULOTNTA Kal OXL N oUVOALKN. H OXETIKN aywyluotnta ival n dtadopd tng
OALKNG QYWYLUOTNTAG Ao TNV aywyLHoTnTa Tou StaAutn, eivat dnAadn n aywylpotnta mou odeiletal ota
LOvVTa povo. Matwvtag To KOUWTL «auto zero» n TLUA TIOU €XEL EKELVN TN OTLYUA N aywylpotnto Bewpeitat
undév kat kabe petafoAn amd autiv Ba eilval n OXETIKA OywyLlLOTNTA, £T0L UNOeVIleTAL ELKOVIKA N
OYWYLLOTNTA TOU SLAAUTH. 2TO TPONYOUUEVO TTapAdELyUa LE TN XPHoN auto zero n OXETIKN aywylpotnta Ba
EXELTN TLWA 50 uS, 6on &nA. aywylpotnta odeiletal ota ovra. H kopudn mou epdaviletal Ba odeiletal oe
oAAayn TNG OXETIKNG aywylpuotntag dnAadn anod tun 0 og 50 pS, dnuioupywvtag £ToL pa €vtovn kopudn).

TEMP. (C) CONDUCTIVITY (;1S)
SETPOINT OuTPUT RANGE

b
P

AUXILIARY

READING TOTAL POLARITY

SELECT ‘ .
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Me to kouurmti “select” (9) yivetal emdoyn TnG KABs Aeltoupyla TOU LEVOU TOU QVLXVEUTH KAl UE Ta
BeAakia (10, 11) petaBAAETAL N TLLA TIPOG TO TTAVW 1 TIPOG T KATW, OTAV AUTO EMLTPENETAL. MNaTwvtag To
koupni “enter” (12) katoxupwvetat n avtiotown Twun. 2tn 6€on 2 opiletal n emBupuntr Ogppokpacia tou
KeALOU Kal otn B€on 3 Sivetal n petpolupevn Bepuokpacia Tou. 2tn B€on 4 Slvetal n OYETIKN AYWYLLOTNTA
Kall 0Tn 5 n OUVOALKRA aywyLlLoTnTaL.

Ztn B€on 6 Sivetal n evaloOnoia Tou avixveutn, n omola pnopel va petaBAnOel and Tig emAoyEG Tou
pevol. H tiun tng evatcObnoiag eival avtiotpodpwg avaloyn pe TNV evalcOnoia Tou cUCTAUATOG, OCO TILO
HEYAAN TN €XEL TO0O Alyotepo guaiobnto eival kat epdavidovral UKPOTEPESG oL KopudEG, Ttx OTav N
evaloBnoia and T 10 mael oe T 100, n kopudn tou LOvtog Ba Byel pkpotepn Kat akpBwg 10 (6oo
HEYAAWOE N TIUA TNG evaodnoiag).

H £€€odog tou aviyveutn bivel tdon pevpatog oe volt n omoila kataypddetal and to avriotolyo

kataypadiko. H tdon mou Sivel ExeL Eva BeTIKO Kal €va apvntiko moAo. H moAlkotnta auth ¢aivetal otn
0€on 7 kat pnopet va avtiotpadel anod tig emAoyEG Tou pevou. Ztn B€on 8 divovtal ol povadeg pétpnong

™¢ taong (mV).
|
Anoppodnong opatouv-unepiwdoug (UV-VIS): ot T'“m"
optical
window
O aviyveutig umepwdoug elvalt 0 O e grating

ouvnBLopévog avixveutng otnv HLPC, emeldr moAAEg Q—» —_— M"
OPYOVIKEG EVWOELS amoppodolV oTnV UTEPLWON / -------
oKtwoBoAia. Ta amAovotepa cuothuata ‘33221 | %M%
XPNOLUOTOOUV TNV  EKTIOUTI) €VOC  AQUTTH PO to waste

uvbpapyupou ota 254 nm, oTn MEPLOXN AUTH AMOPPODOUV OL TTEPLOCOTEPES

OPWHATIKEG EVWOELG. Ta Lo e€eAlypéva cuoTnata €xouv Aaunthipeg deuteplou,

g€vou yla UV ) BoAdpapiou yia VIS, xpnotpomnoloUv kupeAideg pong kat cuvhBwg €xouv Kat
€Va LOVOXPWUATOPO WOTE VA UTTOPEL va eTIAEYEL TO BEATLOTO MARKOG KUMATOG UTtEpLWSoUG N

opatoU yLa Toug avaAUTes. Mia 6€oun dwTOG HETPATE OTNV Kvntn ¢dAon n omola e¢Epyetal
artd tn OTAAN KOL TIEPVAEL LETA OTTO TO LOVOXPWATOPA KOLL N TTOCOTNTO TOU TIPOOTIIMTOVTOG GWTOG LETPATOL
He tn BorBeLa evog pwtoavixveuTn ite o€ AANEG IEPUTTWOELG, LLAG OELPAC PwToAVIXVEUTWV. H HETPNON TNG

anoppodnong tou pwtodg otnpiletal oto vouo tou Beer-Lambert: A=g*b*c

Orou:

e &, elval 0 ypaUUOUOPLAKOG CUVTEAECTHG amoppodnong.
e b, n oty Suadpopn.
e C, n ouykévtpwaon tou avaAuTn.

Fevikd, €vag LOVLKOG QVIXVEUTAG omoLoudnmote TUTou lvat:

e cuaioBbntog oe XaUNAEG CUYKEVTPWOELG KABE avaAuTn.

o EXELYPOUULKA QIOKpLOoN.

e SevmpokaAel Sla mMAdTUvon Twv XpwpaToypadLlkwyv KOpudwv.

e dev eival evaiobntog oe petaBolég tng Oepuokpaciog kat Tng cuoTaong Tou SLaAUTN.
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7. Kataypadiko

Mvetal petatpomnn Tou avaAoylkoU onuatog mou Sivel o avixveutng oe Pndlako, pe tn xprnon Ha
KATAAANANG KAPTAG, Kol KotaypAdeTol HE €va OVTIOTOLXO AOYLOMIKO O pla povada NAEKTPOVIKOU
umoAoyLoTh.
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Aoknoeilg Epyaotnpiov AvaAvtikic Xnueiac:

Aoknon — MNpoocdloplopog pKa tou deiktn bromothymol blue

ZKOMOG TNG AoKnong siva:

O npoodLopLopog tou pKa tou Seiktng uAe tng BpwHroOUUOANG.

Ou eikteg elval XpwOTLKEG OUGCLEG TTOU AVAKOUV OTN KATNyopia Twv
acBevwy ofewv 1 acBevwv PBAacewv. XapaKkTtnpLloTlkd Toug €lval OTL TO
XPWHA TwV adlACTATWY MOoplwV glval SLAPOPETIKO amd TO XPWHA TwV
evélaotdaon, n petaBoln tou pH aAldlel to Babuo Sidoctaong evog deiktn
OTOTE KOl TNV avaAoyia LovVIwy mpog adldotata LopLa Kot £ToL va aAAAleL
TO XPWHA TOU SLAAULOTOG AUTO £XEL WG ATTOTEAECILOL TO XpW LA KAOE Seiktn
efaptartal amnod t T tou pH tou dtaAlupatog mou eival o deiktng. Evag

Phenolphthalein E ]
Bromthymol blue o

Methy! red E

Bromocresol green |

Methyl orange E

Crystal violet i |

0 2 4 6 8 10 12
pH value

MNa 6eiktn o&€og:

Hin

N

XpwHa o€€0¢

[H+][In-]
[HIn]

omnou K, n otaBepad didotaong : Ka =

Avtiotola yia dgiktn Baong:

In g

Xpwua Bacewg

[HIn*][OH]

belktng €xeL J
Eva Xpwpa

oe Ofwvo meplBarlov kal OlLadopeTikd o€
OAKOALKO. H ouykévtpwon twv H+ Tmou
amatte{tat ywa va yivet n aAlayn Tou
xpwuatog tou Oeiktn efoptdtal amod TG
18LotnTeg Tou Seiktn, uTtdpyouv SeiKTEG TTOU
oAAGlouv XpwHa o€ oudETEPN, Baolkni ) 6&Lvn

14 TEPLOXA TOU pH.

H* + In”

Xpwua Bacswg

Hin* + OH"

XpwHa o€€0g

_ [HIn"]Kw

omou Kp n otaBepa udpodAuong : Ky = o]

(In][H7]

n otaBepd Ky givat améd tnv Stdotacn tou vepou Ky = [H][OH]

Ao v e€lowon tn¢ Stdotaong mpokuTtel N e€lowong Twv Henderson — Hasselbalch
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_ [H+][In-] _ |ng [HH][In-] _ + [In-]
Ka="m~ > logka=log =y "= = logka=log[H'] +log - =

_ oo [In—]
log[H*] = - logKa + log HIn] 2>

= [In—]
pH = pKa + log T

'Otav ot 600 popdég tou deiktn eival ioeg [HIn] = [In" ] téte 0 AoyaplOpog Twv Vo popdpwv

punéeviletau log( %) =log (1) = 0 tote pKa = pH

MrAe Tnc BpwpoBupuoAng

O &eiktng UrtAe TNG BpwHOBUUOANG popel va xpnotpomnotnBei wg yevikog deiktng kabwg av mpootebet
o€:

o. 6&wo ddAupa ( pH <6 ) anokta
B. oudetepo SLAAUMA ATIOKTA TTPACLVO XPW LA
Y. Baowo dtdAvpa ( pH >7.6 ) amoktd pitAe xpwia

o}

\\S//o
\
0o Br pK =71

—_—
O -
HO Br
'0&vn popodn tou Seiktn Baowkn popdn tou Seiktn

O &eiktng urAe tnG BpwHaBupoAng £xel pKa = 7.10
OKOTOG TNG AOKNONG ELVOLL O TIELPAUATIKOG MTPOCSLOPLONOG TNG

620
0.34
0.32-]
030 / ™
0.28 p H
_ 026] /
< o024] ,
§ o023 O¢wo
S 020
R I Baotkd
& 016 4 e /
g 0.14 + 2’/ "‘w‘f - %"\. //
< 0.12 ! \\ / \
0.10-_ : \1 \
008 /\_’//
0.06 J . \
0.04 4 ! \ \
0.027 ! S — -
0.00 4 ! e cet———
0.02 !
T T T r r " T
400 500 600 700

Mnkog KUpatog (nm)

210 pdopa anoppodnong n 6§vn popdn tou Seiktn (KOKKLVN ypapLUn) EXEL LEYLOTO ota 435 nm
Kat n Baotkn popdn (UtAe ypapun) ota 620 nm.
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Xpnotpomnolwvtag To deiktn Kot SLadopeTIKES MOCOTNTEG Ao Ta pubuLotikd dtaAbpata 0.1 M H,PO4
kat 0.1 M HPOs? mapaokevdlovtat 9 Stadopetikd Stallpata teAtkol oykou 25 ml. Ot TipéC pH Twv
StaAupdatwy Ba eival dLadopeTikEg yia to kabe éva kal Ba kupaivovtatl anod 1 éwg 13, pe anotéAeopa o€
kaBe SwadAvpa va umapyxouv Sladopetikéc avaloyie¢ twv Svo popdwv tou beiktn, OSivovtag €tol
SLaPOPETIKEG XPWHATLKEG ATIOXPWOELG, ATIO TO AVOLKTO KITPLVO HEXPL TO BaBU UITAE.

Newpapatikiy Stadikacio

Avtidpaotipia — Opyava:

e Asgiktng bromothymol blue

e NaH2PO4
e NayHPO4
e EtOH

e 1. HCI

e 5M NaOH

e Oykopetplkol KUALVEpoL

e [lotpla Léoswg

e Jidwvia

o [lutéteg petaBAntou oykou

e KueAideg: amno moAvotupévio
e [lexapetplkd xapti

o pH- petpo

o Qaopatodwtouetpo umepltwdoug - opatou (UV-Viss) povrng d€oung moAAanmAwy B€cewv
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NapAapeTpol XELPLONOU:

e MRAkn KOpatog pacpatopwtopetpou: 435 nm, 620 nm

Awadikacia:
ApXKa Oa eTOLUACETE TO SLAAVUA TOU SeikTn KABWG Ka 600 PpUOHLOTIKA SLaAUpaTa:

A. NMapaokeun 20 ml StaAvpatog 0.1 % w/v Tou deiktn o StaAupa os 20 % oc EtOH.

To 0.1 % w/v eivai 0.1 gr ota 100 ml StaAvpatog, onote ota 20 ml StaAvpartog avtiotolyouv 0.020 gr
6eiktn 6nA. 20 mg. Zuyilete tn moootnta Tou Seiktn og Luyo 4 dekadlkwy, XWPLG vaL ETILUEIVETE OTO va lvat
okpBw¢ 20 mg, Luyillete OO0 TILO KOVTA UTTOPELTE O AUTH TN MOCOTNTA KOL ONUELWVETAL TNV TLUN.

Ta 20 ml StoAvpatog reptexouv 20 % EtOH 6nA. 4 ml EtOH kat 16 ml H20. Tn moodtnta tou Seiktn T
Slahvete mpwta otnv EtOH otov anaywyod (petadépete tn moodtnta TG EtOH pe éva owdpwvio) kat otn
OUVEXELA CUUTTANPWVETE HE 16 ml amd amloVIoPEVO VEPO LE €Va OYKOUETPLKO KUALVEpO, bev xpeldleote
HeyaAuTtepn akpifeta.

B. Mapaockeun 100 ml puBuiotikol StaAvpatog NaH,PO4 0.1 M.

Ta 0.1 M avtiotolyouv o€ 15.601 gr oto Aitpo, onote ota 100 ml Ba eivar 1.5601 gr. Zuyilete o€ (uyo
Twv 3“Y N 4 Sekadikwv Ynoiwv, Kovtd otnv emBUPNTA T XwpPlg va eMLUEivETE oTNV amtOAUTN TLN.
Metpouvtat 100 ml amoviopévo H,O e OyKOUETPLKO KUALVEPO Kal PeTadEPOVTAL O TIOTAPL Bpacuou, n
npooBnkn tng moootnta tou NaH,PO4 yivetal otadlakd pe cuvexn avadeuon.

C. Mapaokevun 100 Ml puBuiotikol StaAvpatog Na;HPO, 0.1 M.

Ta 0.1 M avtiotowyoUv 14.196 gr oto Attpo omote ota 100 ml Ba eivar 1.4196 gr. Onwg kat ripLv {uyilete
o€ Quyo twv 3*Y [ 4%V Sekadikwv Pndiwv, kovid otnv eMOUUNTA TLUAR XWPLG va ETLUEIVETE OTNV AMOAUTN
. Metpouvtat 100 ml amntoviopévo HoO pe oyKOUETPLKO KUALVSPO Kal LeTadEpovTal o€ moTHpL Bpacuou.

H npooOnkn tov Na;HPO, mpémnel va yivetal o€ MOAU HKpA BARATA LE GUVEXT avadeuon, dtadopeTika
Snuoupyouvtal kpuotaAAol ot onoiot sivat SucdidAutol.

a tn mapackeurn Twv pUBULOTIKWY SltaAlupdtwy dev xpeldletal peyalutepn akpifetla, kabwg to pH tou
kaBe teAkol StaAlpartog Ba petpnOel pe akpifela pH-peTpo.

Adou €xete gTolpdoel Ta puBULoTIKA StaAvpata kat to dtdAlupa tou deiktn, Ba mapaockevdoete 9
StaAbpata Siadopetikng TAG pH mpooBétovtag SLadOopeTIKEG TOCOTNTEG TwV OUO PUBULOTIKWV
SLaAupATWY cUUGWVA HE TO TIAPAKATW Ttivaka Kat Ba pocBéoete kat and 1 ml anod to StdAupa tou Seiktn.
Ze OAa Ta SLaAU paTO TTPOCOETETE MPWTA TO VEPO KL OTNV CUVEXELD TA PUOULOTIKA SLaAUpaTa Kal TEAOG TNV
ToooTNTA ToU SElKTN, 0 TEALKOG OYKOG TwV SLaAupdtwy va givat 25 ml.

1o StdAvpa 1 avtl yia puButotikd Stalvpa Ba Baiete 3 otayoveg amod nmukvo HCl kaBwg kal oto
StaAupa 9 avti yla pubutotikod StdAupa Ba BaAete 10 otayoveg ano StaAupd NaOH 5 M.

H petadopd twv pubuotikwy Stalupdtwy yivetal pe tn xprion otdwviwy, mpLv tnv mpoodrkn toug Ba
TPEMEL va avadevovtal WoTe Ta SLoAU pota va elval opoyevnG.

To 1 mltou &€iktn npootiBetal pe munéta akpipeiog pertapAntov Oykou
glval onpavTiko n moodtnta Tov Seiktn va gival n idla o 6Aa ta StaAvpata
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Aciktng SuaAvpa HPO;  AldAuvpa

Awdhopa (ml) HPO,>
1 1 3otayoveg n.HCl (6€wvo)
2 1 5 0
3 1 5 1
4 1 10 5
5 1 5 10
6 1 1 5
7 1 1 10
8 1 0 5
9 1 10 otayoveg NaOH 5M (Baotko)

Apxka yivetat BaBuovounon tou pH — pétpou pe ta npotuna StaAvpata 4, 7 kat 10. 2tn cuvéxela

ylvovtal ot petprioeilg tou pH twv StaAupdtwy:

e 10 SLdAupa pe to MOAU Ofvo pH (StdAupa 1) kot
SldAvpa pe 10 TMOAU Pacikd pH (StdAuvpa 9)
HUETPOUVTAL UE TIEXOUETPLKO XapTl. Ol TIUEG aUTWV
TwVv dlodvpdtwy eival akpaieg kat dev pumopouv va
HeTpnOoUV o€ éva pH-UETPO yLO TpOCTOCLA TOU.

e Ta evdlapeoa SlaAvpata (2 €wg 8) petpouvtal
Stadoxika, and to mo 6flvo oTo Mo BOCIKO HE TN
Xprion evog pH-pétpou.

ITn CUVEXELA PE TN Xpron daopatodwtopetpou (UV — Viss) yivovtal ol HETPACELS TNG amoppodnong
NG 6&vnG popdng Tou Seiktn ota 435 nm Kat 0T CUVEXELA TNG BaAoLknG Tou ota 620 nm. Ta StaAlpata
opXLKAa avadelovtal WoTE yLa va ival opolopopda kot petadEpovtal otig KUPeAISeg kateuBeiav xwpigTn

Xpnon runétag paster. Q¢ TupAo Selypa XpnNOLUOTIOLELTAL QATILOVIOUEVO VEPO.

65

24

19

18

18

13

19

24




AnoteAéopata Kot avaAvon:

Napadsypa:

Zta 9 StaAvpata Ba EXETE TIG TIUEG pH TOuG KABWC Kal TLG TIUEG amoppodnong Toug ota 435 nm kat 620 nm.

=
)

4.35

6.29

6.69

7.38

7.92

8.19

9.08

12.1

Amo TG TLEG auTéG Ba SnuloupynBouv duo Slaypdppata omou oto afova tov Y €lval oL TIHEG TNG
amnoppodnong kat otov afova tov X oL TLHEG Tou pH, éva dlaypappa yla tig anoppodnoelg ota 435 nm Kalt

€va oto 620 nm.

435 nm

o
¥
1

1.038

0.970

0.887

0.637

0.455

0.374

0.252

0.222

0.009

0.229

0.463

1.071

1.543

1.735

1.951

2.030
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2.0

1.5 1 /

1.0 4

620 nm

0.5—- P/

210 LoodUvapo onpeio tou KABe Staypdppatog ol Suo popdEg tou deiktn ival togg kat Tote oUWV
ue tnv e€lowon twv Henderson — Hasselbalch n twun tou pH €ival ion pe to pKa tou deiktn. Me 10 TpOMO
auTO umtoAoyiletal n T tou pKa tou Seiktn dVo dopég, pia and to daypappa pe TG anoppodnong ota

435 nm Kkat pia and 1o dtaypappa pe TG anoppodnoelg ota 620 nm.

21N ouvexela Ba SNULOUPYAOETE EVOL AKOMA SLAYP OO TIOU TIPOKUTITEL Ao tnv eélowon Henderson —
Hasselbalch :

_ [In—]
pH = pKa + log [HIn]

*log ™1 _ JH =
n log I pH —pKa
Ztov afova Tou tou X €ival oL TLHEG Tou pH Kat otov dfova tou Y gival o AoyaplBuog Tou Adyou Twv
6vo popdwv tou beiktn log{%}. MNa va t dnuioupyia tou SLaypappatog apxlkd Ba mpemeL va

umoAoyloTel n 6€vn kat n Baotkr popdn tou deiktn ya kaBe StdAu pa.

Amo 1o vopo twv Nopog Beer - Lambert o AOyoG TwV CUYKEVIPWOEWV €lval (00¢ HE TO AOyO TwV
anoppodAoewWV Kat urtoAoyilovtal amo TG anoppodnoel ota 620 Nm e TO MAPAKATW TUTO:

[[ni] Ax — Amin
=log ——=*
[HIn | A —Ax

max

log

O t0nog autog MPoKUMTEL WG £€NG: Ao To SLaypappa Twv anoppodrioewv ota 620 nm w¢ pog to pH
kaBwg ota 620 nm amoppodast n Baociki tou popdn, n anoppodnon tou 1% deiypartog eivat n eAdaxiotn
T ya tv ootk popdn tou deiktn, onmote Ar = Amin . H TLUR tou 9% SLOAUMOTOG €XEL TNV UEYLOTN
arnoppodnon Ag = Amax. 2Ta UTEOAOUTA SLtoAUpata (rty SLAAUpa X) To mMavw KEPOG TNG armoppodnong LEXPL TN
HEyLotn TN (kitpwva BeAakia) eival avaAloyo tng o6&vng popodng (Hin) kabBwg avePaivel og Tpeg pH autn
MELWVETAL KAl TO KATW MEPOG elval avaAloyo tng Baotkng popdng (In-) émou peyalwvel aveBaivovrag o€
TWMEG pH (prtAe BeAdkia).

Onote n Baotkn popdn (In-) kdtw pépog umoAoyiletal adalpwvtag oo Tt TN TG anoppodnong tou
X Selyparog tnv eAdyxiotn amoppodnon (Ax — Amin). Evw n 6§vn popdn (Hin) to mavw pEpog umoAoyiletal
adalpwvtag and Tn HEyLoTn anoppodnon Tt TLUA TNG anoppodnong tou X Selypatog (Amax — Ax). Me to
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TPOTO AUTO UTtoAoyilovtal oL TLHEG Tou Adyou yla Ta Selypata 2 €wg 8 (ta 1 kat 9 xpnoLLomoLlouvTaL yLa TovV
UTtOAOYLO MO TNG EAGXLOTNG KaL LEYLOTNG amoppodnaong aviiotolya).

OL TLHEG QUTEG UIOPOUV va UTIOAOYLOTOUV TOCO yLa TIG anoppodroelg ota 435 nm 600 Kat ota 620 nm,
OUWG yLo opolopopdia Twv avadopwv untodoyilovta ota 620 nm.

2.0
Anoppodnon In-
1.5 4 Amax:ApHru
/ Amnoppodnon
Asiypatog X
g 1.0 4 Anoppodnaon avaioyn
o 1 ™G popdng In-
oN
[{<}
0.5
0.0 | Ve —
7" 71 "1 "7 "7 7 "7 " T " 1T " T "1 " 7T
o 1 2 3 4 5 6 7 8 9 10 11 12 13

pH

YrioAoyilovtal ot TLUEG Tou Adyou yia ta Seiypata 2 éwg 8 (ta delypata 1 kal 9 xpnoLuomnolouvtal yLa
TOV UTIOAOYLOUO TNG EAAXLOTNG KOL LEYLOTNG amoppodnong avtiotolxa).

Aciypat Tuég Anoppodnon Log n—
pH (620 nm) Hin

1 1.2 0.002 =
2 4.35 0.009 -2.46047
3 6.29 0.229 -0.89949
4 6.69 0.463 -0.53137
5 7.38 1.071 0.04716
6 7.92 1.543 0.50027
7 8.19 1.735 0.76898
8 9.08 1.951 1.39218

9 12.1 2.030 =
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Ao TIG TIHEC AUTEG SnuLoupyeitat To dtaypappa mou otov dfova Twv X eival oL TLHEC Tou pH Kal otov

' , , In—
aéova tou Y oL TLUEG Tou Adyou log Hin

2.0
15
1.0 -
0.5 -

y =0.8262x - 6.0583
R? = 0.9992

[In")/[Hin] )
<=}
P

Otav oL Suo popdég Tou deiktn eival toeg o AoydplBuog tou Adyou eival undév (6nA. to Y=0) tote n
L tou pH eivatl ion pe to pKa. Omote Auvovtag tnv e€lowon wg tpog to X, urtoAoyiletal to pH Kot EMOUEVOG
10 pKa tou beiktn.

JUVOALKA €xouv uTtoAoyLoTel Tpelg dopéC n T tou pKa tou deiktn, Vo dopég amnd ta Slaypappata
arnoppodnong ota 435 nm kot 620 nm Kol pia akopa amd to Sldypappa tou Adyou tTwv popdwv Tou
TPOKUTITEL amo tnv €flowon Henderson — Hasselbalch. Ou tipég autég va Sivovtal pe akpifela dvo
Sdekadikwv Yndilwv.

7.32

7.33

OL TIHEG aUTEG BewpoUlvTal TEAIKA ATOTEAECUATA KAl OE AUTA Ba KAVETE A PN OTATLOTIKA avaAuon
KaOwG Kal 0 UTTOAOYLOUOG TOU amOAUTOU OXETLKOU % opAAUATOG cuyKpivovtag pe T Bewpntiki Tiun pKa
Tou deiktn pmAe ¢ BpwpoBupoAng mou eival 7.10

Npoooxn:

ZTOUG UMOAOYLOHOUG ota SEKASIKA Kol onpavtika Pndia pe Baon Toug KAVOVEG TOUG
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Oa untoAoyioste

e Tnuéon TN (X): X = %
e Tnturukn amokAwon (Sx): Sx = ’%
o Tn TuTkn amokALon TNG Heong TG (Sx):  SX = 3—%
o To péco 6po tou mAnBuopov (1): p= X + tSX
o To amoAuto opaApa eni TG EKATO: [9cwpntueh “mepapatieh| , 1 0o,

BewpnTiKy

Bivteo:

Avalutikn mepypadn tng dtadikaciog mapouaotdletal oto Bivieo g doknong otn otooeAida tou
nadnuatog oto e-class:

To Bivteo elvatl o0To KavAAL Tou

NpocSiopiopds pKa Tou Seixen bromothymol blue

gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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Aoknon — MNotevolopetplki péEtpnon tou pH
ZKOMOG TNG AoKnong siva:

O MOCOTIKAG MPOOSLOPLOHOG EVOC deiypatog pwodoplkwv oEwv
LE MOTEVOLOMETPLKA TITAOSOTNON.

To dwodopkd o0& (H3POs) eivar éva tpPacikd oL, mepléxel tpla
LovI{OUEVA TIPWTOVLIA 0€ KABE MOpLo. e XaAUNAEG TIHEG pH Kuplapxel n ofvn
Hopdn Tou of€ocg, KaBwg mnyaivel o€ HeYOAUTEPEC TLWEG pH, N CUMUETOXN TOU
HELWVETAL Kot augavel n dutpwtik popdn tou. Ito onupeio topng twv dvo
KaprmuAwy, Vo popdég tou of€og eival loeg tote T0 pH TOU SLaAUpATOG
avtlotolxel pe to pKar g mpwtng Looppormiag mou eival 2.13. e pH 4.67
peyLoTomoleltal n Sumpwtikn popdn Tou 0&€og kat pndeviletal n popdr HsPOa.

K,=75%x10"% pK,=213 HsPO, 2 H,PO; + H*

Ze peyoAUtepeg TiueG pH apyilel va pewwvetal n Sutpwtikn popdn Kat
eudaviletal n povompwtikn tou popdr. MAAL oto onpeio TOpAg Twv dVO KAUMUAWY, oL SUo popdEG Tou
dwodoplkol o&€og eival ioeg kat Tote To pH Tou SlaAupatog avilotolxel To pKaz tng Seutepng Loopporiag
mou eivat 7.21. Ze pH 9.76 peylotomoleital N LOVOmPwTK pHopdr Tou of€og kat pndeviletal n SUMPWTLKNA

ToU popdA.
K,=62x10"% pK, =7.21 H,PO; @ HPO3™ +H*

Ze peyoAUTepeG TIHEG pH apyilel va pelwveTal N povonpwtikn popdn kat epdaviletal n popdrn tou
dwodoplkol AAaToC. 2To onueio Toung Twv SUo KapmuAwy, ol SUo popdEg eival Loeg kal TOTE n T tou pH
Tou SLaAUpaTog avtioTtolxet To pKas tng tpitng Looppormiag nou eivat 12.37

K; =48x10"1 pK; =123 HPO3~ 2 PO +H*
1.0 H3P04

H,PO;

o
o

o
i

pKa1 (213 pKazl 7.21 pKaz [ 12.37

KAdopa eldwv
©
ura

o
N
h
S
. Y
~

o
_ ~
()]

0.0 : : e S
0 2 4 6 g 10 12 14

An6 Tig téooeplg popdés (H;PO, , H,PO;, HPOZ™, PO3™) povo yettovikd Zeuydpla pmopei va
uTtapEouv ava naca oy, AOyw autig tng tdlotntag, {eLyn Tou dwodoplkol pmopel va xpnotuomnolnbouv
oav pubuLotikad StaAvupata.

Mo tipeg pH péxpL 4.67 pmopouv va undpyouv ot Suo npwteg popodeg (H;PO, , H,POy ) (mAato A)
H;PO, 2 H,PO; + H* pH =< 4.67
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Mo tpég pH petafy 4.7 kal 9.76 umopouv va umdpyouv ol dVo emdueves popdpég H,PO,, HPOZ™
(mAato B).

H,PO; 2 HPO2~ + H*  pH=4.67— 9.76

TéAog yia Tiég pH ueyalUTepeg amd 9.76 oL popdég mou unopsl va undpyouv sivar HPO3 kat PO3 ™~
(mAato ).

HPO3™ 2 PO~ +H* pH =>9.76

Av 10 pH tou dyvwotou SLaAUpatog eival pkpotepn amnd 4.67 tote elval otn mMPwTn Looppormia Kat
UmopoUV va umapxouv oL popdéc tou pwodopkol of€og kal TG dumpwtiky tou popdng. Av to pH
StaAbpatog eival petafy 4.67 kat 9.76 Ba eival otn deutepn LooppoTTia Kal Ba UTIAPXOUV OL SLPWTLKN KoL
HovompwTKA Hopdr) Tou o&€oc. Evw av to pH tou StaAupatog eival peyaAltepo amnod 9.76 tote Ba ivat otn
TPLTN LoOppOTILA LE HOVOTIPWTIKA LopdE TOU KABwG Kal autr Tou ¢waodopLlkol AAATOG.

Apxika yivetat pétpnon to pH tou dtaAvpatog
wote va dlamotwBel olo piypa ival kat avaAoya tng TR tou pH pmopet va givad:

Oykog Tithodotn

1. Avto pH eival pkpotepo amno 4.67 tote eival to piypa A (6nA. H;PO, kat H, POy ). Ztn nepimtwon avti
ylvetat ttthodotnon pe Stdhupa NaOH 0.1 N. Apxwka Ba yivel e€ovdetépwon tov H;PO, mpog H, PO,
HOALG e€oudeTepwBel TeAeiwg Ba mepdcel To MpwTto Looduvapo onueio (pH=4.67) katL Ba umtapyeL povo
H,PO, . Ano tn katavaAwon tou NaOH pnopei va urnoloyiotel n moootnta tov H3;PO, oto apyikd
SLdAupa. Itn cuvexela ouveyilete n Tithodotnon katd tnv onoia twpa e§ovdetepwvetat to H, PO, npog
HPO3%~. 3to Seltepo LooSUvapo onueio Ba éxel e§oudetepwOei 6AN n mocotnTa H,PO,, amo tov 6yko
katavdAwon tou NaOH tng devtepng tithodotnong umoloyiletal n cuvoAwr mocotnta tov H,POy,
ormou eivatr n apxwn mocotnta tou H,PO; mou umnpxe oto 6tdAupa kot n mooodTNTA TIOU
dnuoupynBnke ano tnv eoudetépwon tou H3;PO,. H moootnta tou H3; PO, €xeL n6n umoloylotel and
TN Mpwtn TttAodotnon €toL n dladopd toug eivat n apxikn nocotnta tov H,PO; .

Itn nepintwon avtn, xpetalovral U0 TITA0d0TAOELG e pLa Baon
yla va uttoAoyLotoUv ot 800 popd€G Toug 0££0G 0TO AyvWOoTo SLAAUpAL.
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‘Oykog Tithodotn

Av 10 pH givatl peyaAitepo amd 9.76 téte eivatl to piypa I (dnA. HPO3 kot PO3 7). 2tn nepintwon auth
yivetat tithod6tnon pe StdAupa HCI 0.1 N. Apxikd Ba yivel e§ouSetépwon tou P03~ mpog HPOZ ™, uoAig
efoudetepwbel tedelwg Ba mepaoel o mMpwto Lwoduvapo onueio (pH<9.76) kal Ba uTtApxXEL LOVO TO
HPO%~. Art6 tov 6yko KatavaAwong tou HCl uropei va urtodoyioth n moodtnta tou PO3 ™. Tuveyilovrag
™ TtAodotnon otav mepdoel to deltepo Looduvapo onueio (pH<4.67) eoudetepwvetal OAn n
nooo6tnta tou HPO3 ™, n apxikA KaBwg Kat autr tou dnuioupyiBnke amnd thv e§oudetépwon tou PO3™.
Ar6 Ttov dyko katavdAwon tou HCl umoloyiletat n cuvoAwkry moootnta tou HPOZ™ kat éxovrag
unohoyiocetl to PO3™ amé t mpwtn tithoddtnon, unoloyiletal n apxiki mocdtnta tou HPOZ ™.

Itn nepintwon avtn, xpetalovrat 600 TITA0SOTNOELS LE Eva 0&L
ywa va uttoAoyLotoUv ot 800 popd€G Toug 0££0G 0TO AyvWwoTo SLAAUpAL.

POZ

2
‘Oykog Tithodotn

Av 10 pH eival petagd 4.67 kot 9.76 tote eivan piypa B (dnA. H,PO,, HPOZ™). St nepintwon auth
yivetat apyikd tithodotnon ue StdAupa NaOH 0.1 N 6mou e€oudetepwvetat to H,PO; mpog HPO3Z ™.
Mepvwvtag to Looduvapo onpeio twv 9.76 Ba €xeL e§oudetepwBel mARpwg to H,PO} kat amnod tov dyko
katavdAwong tou NaOH pmopei va untohoylotet n moootnta tou H,PO, . Itn Zuvéxela o véo delypa
arod to piypa B kat yivetat tithodotnon pe Stahupa HCl 0.1 N. 2tn mepintwon avth Ba e§oudetepwOet
HPO%™ npog H, PO, nOALG mepdoeTe To LlooSUvapo onueio Twv 4.67 Ba éxel e€oubetepwBel MARpwC To
HPO%~, ané tov dyko katavdAwong tou HCl uropei va utohoyiotei n mooétnta tou HPO3 ™.

Itnv nepintwon autn xpetdovrot SU0 TItAoSOTNOELS
ywa va uttoAoyilotoUv ot 800 popdég tou pwaodopLkou 0g€og,
OHWG N pa Tithodotnon yivetan pe pa Baon kat n aAAn pe éva ogv.
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12

B
‘Oykog Tithodotn

‘Etol avaloya to pH tou apxtkol SLaAUpatog eTUAEYETAL TN TTopeia TwV TITAOSOTACEWY. ATIO TN OTLYUA
mou eival piypa dvo popdpwv Ba xpelalovral SVo tithodotroelg, av To StdAupa gival To A yivovtat duUo
Tithodotnoelg e to NaOH, av to StdAupa sivat to I yivovtat Vo tithodotroelg pe to HCl kat av to StaAupa
elvat to B, yivetatl pia tithodotnon pe NaOH kau pia pe HCI.

Ouwg emeldn 6Vo TITAOSOTACELG ATALTOUV PEYAAO EPYOOTNPLAKO XPOVO, OTNV CUYKEKPLUEVN AOKNGCN TO
ayvwoTto Selypa rou Ba oag 600¢t, Ba €xel povo pia popdrn €tol Ba xpelaoTel va yivel povo pia tithodotnon.
Me tn tithodotnon avtr Ba umoAoyiote Tn moooTNTA TNG LopdG Tou dwodoplkol 0EEOG TTOU UTIHPXE OTO
AyvwoTto StdAupa.

OpyavolAoyia
I TN MOTEVOLOUETPLKN TITA0SOTNON Ba Xpnolpomnoloete éva NAekTpoSlo udAou.
Newpapatikn Stadikaoia
Avtidpaotipia — Opyava:
e NaOH (0.100 N, 500 ml)
® Potassium Hydrogen Phthalate (KHP)
® NaHyP0O4-2H,0

® Aeiktng pawvolodpBaleivn (Phenolophthalein)

Ag/AgCl
e [lotipLa (Eoewg
®  KwVIKEG PLAAEG
® Oykopetpikol KUAVSpoL
HCI
®  OYKOUETPLKEG PLAAEG 1L-0.1N

e [lpoxoida: 50 ml

® Jidwvia MARPwWoNg

AN

® [utéteg petafAntol dykou
® pH-petpo
® 7Zuyog 2 kat 4 dekadikwy

74



A. YmOAoOyLoMOG TNG cuykEVTpwong dtaAupatoc NaOH
HE TitAodAtnon

ITO MPWTO UEPOCG TNG AOKNONG apxlkd mapaockevaletal Stalvpa 0.100 M NaOH, luyilovtag tnv
emBupunt moootnta NaOH pe oakpifeta 2 dekadlkwv Kot SLOAUOVTOG TO OE OQTLOVIOUEVO VEPO OF
OYKOUMETPLKN ¢LAAn Twv 250 ml (MW NaOH 40.00), adou 10 StdAupa Kpuwoel (Aoyw tnG €§wBepuNg
SLahuong) petadépete o mMAaotikd doxeio twv 250 ml. KabBwg n ocuykévtpwon tou NaOH pelwvetal pe To
XpOvo, Aoyw tng enidpaong tou CO; tng atpoodaipag oto SLAAupa, TPV TN XPrRon TOU TIPEMEL N
OUYKEVTPWON TOU va HeTPNnOel pe akpifela, autd yivetal pe tnv Ttthodotnon tou pe otabepd Stalvpata
KHP (KHCgH40a4).

H titidodotnon mpaypatomnoteital Bafovrag to dtdlupa tou NaOH otn mpoxoida Kot TIG yVwoTEG
noootnteg tou KHP oTLg KwVikES. Zuyilete tpelg moootnteg KHP pe akpifela 4 dekadikwv petagu 0.7000 Kat
0.8000 g pe Slacmopd, n mpwtn {UyLon kovtd ota 0.7 n eUtepn kaAmou evdldpeoa Kat n Tpitn kovtd ota 0.8
g. 2T OUVEXELA TIG METADEPETE O€ KWVIKEG GLAAEG Twv 250 ml, apalwvete pe 75 ml vepo (pe akpifela
OYKOUETPLKOU KUALVEpou) kal mpooBeTeTe Alyeg otayoveg Stalupatog pavorodBaleivn (phenolphthalein).
H akpiBela twv Stadvpdtwy kabopiletal and tnv akpifela tng Luyton tou KHP.

ITn oUVEXELA oyKopeTpeital pe to StdAupa tou NaOH péxpl to pol xpwua va mapapeivel yia 30
bdeutepOAenta touAdyxlotov. Amd Tov OYKO KatavAaAwong UToAoyiletal n CUYKEVTPWON TOU SLOAUMATOG
NaOH. H tithoddtnon yivetal tpelg popeg wote va UTIOAOYLOTEL N MEON TLUA KOL N TUTILKY amtOKALon TG
OUYKEVTpWONG Tou StaAlupatog NaOH.

H avtidpaon mou cupBaivel katd Tnv Ttthod0tnon KauoTikoL vatpiou pe otabepd StaAuvpa KHP givat

n €&n¢:
(@]
A ~
O (@)
+ NaOH m— + H,0
O O
~
K \I\’
(@]

KHCgH404 + NaOH — NaKCgHsO4 + H>0
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B. [MMpoodloplopog ayvwotou StaAvpatog dwodopikwv
LLE TTOTEVOLOUETPLKA TLITAodAThON

210 SeUTEPO PEPOC TNG AoKnong, adou €xel peTpnBel pe akpifela n cuykévipwaon Tou SLAAUUATOC TOU
NaOH, mpaypoatomnoleital moTeVOLOPETPLKA TitAoddTnon Tou dyvwotou delypatos pwodopikwy. Ma T
TIOTEVOLOUETPLKY TITAodOTNON yiveTalL xprion €vog nAektpobiou, otn OUYKEKPLUEVN dAoknon Oa
xpnotpornolnBeil to nAektpodio udlou kataypddoviag TnG LETABOAEG OTLG TLUEG TOu pH Tou StaAupatog.

Ap)XwKa npaypatonoteital fabpovopnon tov pH-pétpou
pe npotuna StaAvpata pe pH 7 ko 10.

21n ouvéxela Sivetal to dyvwoto delyua mou mepLéxel povo tnv popdry NaH, PO, 1o omoio StaAvete
o€ OyKOUETPLKA GLAAN Twv 100 ml pe anoviopévo vepo. Ao to Stalupa auto naipvete 10 ml kot KAVETE
beutepn apaiwon oe TeAKO Oyko Twv 50 ml o oykopeTpkn GLaAn, To apatwpévo StdAupa tithodoteital pe
10 StdAupa NaOH. H tithoddtnon auth yivetal pe tn xprion mutetag akplBeiag HeTaPAnTOU OyKou, UE
Tautoxpovn kataypadel Tou pH Tou StaAlpatog Ue ) xpron €vog nAektpoddlo udiou. H avtibpaon mou
oupBaivel katd tn TIthodoTNON AYVWOTOU SLAAUUATOG UE TTPOTUTIO SLAAU O KAUOTLKOU vaTtplou sivat:

NaH,PO, + NaOH = Na,HPO, + H,0

O oykog tou mpoturnou StaAupatog tou NaOH mou npootiBetal Stadopomnoteital avaAoya pe T TLUA
Tou pH tou SLHAUPATOG, WOTE KOVTA O0TO LoOSUVANO CNUELD va UTIAPXOUV TILO MLKPA BApaATa Kol £€ToL Ol
HETOBOAEG 0TN TLU Tou pH va elvarl PkpOTEPEG.

H mpooBnkn yivetal cupdwva e To Tivaka:

300 73 e [pootiBevtal 300 pl NaOH péxpt to pH tou

200 78 SLoAUpaTog va GTACEL ) va TEPACEL TN TLUN
Twv 7.3

100 8.3 e otn ouvexela 200 pl pexpLtn TN 7.8

e 100 pl péxprtn TLun 8.3, 50 pl pexpL T TN 9.2

>0 9.2 e koL otn ouvexela 20 pl péxpt tn Twun pH 10.

20 10.0 e Adou nepdoel to Looduvapo onueio ocuveyilete
avéavovtag tn mocotnta tou NaOH pe ,

50 10.5 avtiotoya Bpata puexpL va GTAceTe T TN 12
OMoU TOTE OAOKANpwveTaL N Tithodotnon.

100 11.0 /

200 11.5

300 12.0
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AnoteAéopata Kot avaAvon:

Katd to mpwto HEPOG TNG ACKNONG TPOYLOTOTOLOUVTAL TPELG TITAOSOTHOELG YL TO TIPOCSLOPLOUO TNG
OUYKEVTpwWON Tou StaAupatog tou NaOH. e kaBe titAodotnon umapxeL n T g palog tov KHP mou
(uyloate og {uyo 4*Y dekadikwv Kat o 6yko¢ tou NaOH mou katavaAwBOnke pe akpifeta 2 dekadikwv (Aoyw
™ npoxoidag).

Napadsypa:

0.7073 35.65
0.7340 36.85
0.7737 38.80

210 Looduvapo onueio ta mole tou NaOH kat tou KHP eival ioa:

Nnaon = Nknp

KaBwg to poplako Bapog tou KHP eival 204.23 umoloyilleTal n cUYKEVIPpWON Tou SLOAUUATOG TOU
NaOH ywa kaBe titihodotnon pe akpifela 4 onuaviikwyv Pndiwv.

Tuithodotnon  Cnaow (N)

0.09715
0.09753

0.09764

Ao TIG TIHEC QUTEC UTTOAOYLETAL N LEDN TLUN KO N TUTILKI aTtOKALON TG ouykEvTpwong tou NaOH:
Cnaon = 0.09744 + 0.00026 N
loxVeL 0 Kavovag:
H turuikn andkAon EXeL Ta iSLa SEKASLKA HE TN HEON TN

210 SeUTEPO PUEPOC TNG AloKNONG Kataypadovtal Eva AnBog dedopévwy (ouvrnBwe 80 pe 100 TLUEG) Ue
TIG TLMEG Ao TO GUVOALKO OYKO Tou TITA0SOTN o€ KABe Brpa NG TITAodotnang Kabwg Kal TLg TLUEG Tou pH
Tou SlaAvupatog mou kataypddnkav. Ta dedopéva petadEpovtal o€ E€Va UTTOAOYLOTIKO TIPOYP AU OTIWGE yLa
napadelypa to origin kol Snuloupyeital Eva olypoeldEG dtaypappa oo to onoio umoAoyilletal n mpwtn
mapaywyoc. H mpwtn mapdywyog sivat to ooduvapo onueio kat €tol divetal o oykog tou NaOH pe
HeyaAuTepN akpifela amod tov onoio umoAoyiletal n mooodtnTa Tou ayvwotou NaH, PO,.
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12 = pH

+ 1stderivative of B
=== Boltzmann Fit of Sheet1 B

4 == G auss Fit Derivative Y1

104

DpH / DVol

Vol. NaGH (ml) 0 2 4v . ‘;H( |)B 10 12
0l. Na! m

210 LodUVapOo onueio LoXUEL OTL:

Nayv.= NNaOH
Onote Nnaok = Cngon X Vvaon = 0.7070x 1073 mol

Ouwg otn twthodotnong xpnotpomnotinkav 10 ml arnd ta 100 ml tou ayvwotou Selypatog, onote ta
ouvoAlkd mole tou dyvwotou Ba ivat ano 10:
nqpx.=nqvv. X 10= 7.070 X 10_3 m0|

H pala tou apyikol deiypatog mpoodlopiletal amod to poplakod Bapog tou of€og mou SlaAuBnke
NaH,P0O4*2H,0 (MW 156.01) kat Sivel TEAIKO amoTtéEAeoua:
mayvd)ctou =1.1030 gr.

To teAik6 anotéAeopa divetal pe akpifeia 4 SekadLkwv,
000 Kat n akpipela tng LUylong tou Ayvwotou Selypartog.
Bivteo:

Avalutikn meplypadn tng Stadwkaociag mapouvotdaletal oto Bivteo TG Aoknong otn LotooeAida tou
pHadnuatog oto e-class:

To Bivteo eivatl 0To KavVAAL TOu
gpyaotnpiou oto youtube:

Motevolopetpikii pérpnon tov pH

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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Aoknon — AvaAuvon Kpaowwv
ZKOMOG TNG AoKnong siva:

H avdAuon gvog deiypatog anod Kpaoi oToug BacikoUg MAapaAHETPOUG IOV
Xapaktnpilouv tn molétntTa Tou.

Ta Baolkd xapoKTtnploTka mou kabopilouv To €l60¢ €vOC Kpaolou
elvat:

e To Xpwpa pe BAon TOU XPWUATOC, TO KPAOLA KATATAOOOVTOL OE
Neuka, Polg kat Epudpd. To XpWwHO TOU KPOOLOU, TIPOEPXETAL TOCO QMO TO
XpwHa Twv otaduAlwy, 660 Kal amnod tig pebodoug owvonoinong. Eival Opwg duvatov, va mapackeuaoTtouV
AEUKA KPAOLA, KL Ao KOKKLVA oTadUALa.

e Tn MEPLEKTIKOTNTA OE ZAKXOPA. AvAAoya HE TN TEPLEKTIKOTNTA TOUC OE OAKXAPQ, TA KPAold
Slakpivovtal o §npad, nuiénpa, nuiyAuka kot yAuka

e  Tn meplekTIKOTNTA 0 OWVOMVELA. Ta KpAOLA UIMOpoUV va KatnyoplomotnBouv kat amnod ta eninedo
TOU OAKOOA TIOU TTEPLEXOUV, 0TA GUOLKA ETUTPATETILA KPAOLA KOL 0T EVOUVAUWUEVA. 2T ETUTPATE]LQ KPAOLA
0 aAKOOALKOG TOUG TiTAOG eival xapunAotepog tou 15% vol, evw ota evouvapwpéva Kpaold katd tn SlapkeLa
NG AAKOOALKNG JUUWONG EXELTIPOOOETEL HUGLKO OLVOTIVEU LA AUTIEALKN G TIPOEAEUONG, € OKOTIO VL SLaKoTTEL
N AAKOOALKH) {UWON KAl VO TIAPAPEIVEL OTO Kpaoi peyaAn moootnta all LwTwV COKXAPWVY ETOL WOTE VA YIVEL
YAUKO. O aAKOOALKOC BaBuOG Twy eMITPpAME(lWY KPAOLWV KupaiveTal ano 16-21% Vol.

e  Tn meplektikoTNTA 0 ALo&eidLo Tou AvBpaka. Avaloya e TN TEPLEKTIKOTNTA Toug o€ Sloeidlo Tou
avbpaka, Ta kpaold xopaktnpilovial Apepa, nuiadpwdn kat appwdn. Avaloya e Tn MPOEAEUON TOU
Slo&eldiou tou avBpaka Siakpivovtal ota Quotkd adpwdn Kpaold, ota omnoia to Stogeidlo Tou dvBpaka
TIPOEPXETOL ATIO TNV AAKOOALKN LUpwon Kat €xeL StatnpnBel oto kpaoi kat ota AvBpakouxa, ota onoia €xeL
TPOOoTEDEL EK TWV UOTEPWV.

H eAAnvikn vopoBecoia poPAEMEL TEGOEPELG TTOLOTLKEG KATNYOPLEG KPOLOLWV:
1. Emurpanéliol Oivol: Asv UTIAPXOUV TTIEPLOPLOUOL OTLG TTOLKIALEG KAl TIEPLOXEC TIPOEAEUONC TWV OTADUALWY
2. Tormukoi Oivol: Ta otadUALA TTPOEPXOVTAL ATIO L0l CUYKEKPLUEVN YEWYPADLKN TIEPLOXN

3. Oivol Ovopaciag NpoéAevong Avwtépag Mowdtntag: MpokeLtal yla olvoug avwTEPag moLOTNTAG, TTOU
TIPOEPXOVTOL OTIO CUYKEKPLUEVEG TOTIODECIEG, CUYKEKPLUEVEG TIOLKIALEG OTAPUALWY KOL CUYKEKPLUEVO
TPOTO Tapaywyng. Ta kpaold autd GEPOUV OTO CTOULO KPATLKH, apLlOUNUEVN, KOKKLVN ToLvia.

4. Oivol EAeyxopevng Ovopaoiog MpoeAeboswg: Mpokeltal yla ¢puolkoug YAUKELG 0lvOUG OUYKEKPLUEVWV
TIOWKIALWV oTadUALWY Kol TEPLOXWV. Ta KpaoLA auTd GEPOUV OTO OTOWMLO KPATLKH, aPLOUNUEVN, UIAE
Touwvia.

5. Aoutoi Tumol / Eidn Kpaowwv: Zta onola meptAapfAavetal kat n petoiva

H yevowyvwoia eival pa arAn Stadikaoia mouv anoteAeital and 4 Bripata Kol ouclaoTtikd BonBael
otnv a§loAdynon tou:
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1. Tnv gpdavion Kot TO XpWHA TOU: TO TIPWTO OTOLXELO TOU
afloloyeital otnv 6N Tou KPAOLOU €ival n kKaBapoTNTA Tou 1 aAALWG
N SlalyeLd Tou Kal oTtn cUVEXEL eEETATETOL TO XPWHA TOU.

2. To dapwpa: Omou Slakpivovtal Ta MPWTOYEVH apwpata Tou eivat

EVOELKTIKA TwV Sladpopwv MOoKIALWY, KABe TowKAla €xel SlkA TNG
XOPAKTNPLOTIKA apwpata. Ta SEUTEPOYEVH APWLATA, APWHATA TIOU

QVamTUOoOVTOL KOTA TNV OAKOOALK TUMwon Kot pmopel va
oxetilovral pe tn xprion PapeAiol. TEAOC TO TPLTOYEVH APWLATA TTOU
€XOUV VO KAVOUV LE TNV eEEALEN KalL TNV wplpacn VoG KpaoLloU armod Tn mapapovh Tou oto BapéAL Kal
otn ¢LaAn
3. Tnrlebon: Onou Slakpivetal :

a. n yAukutnta, g aioBnon mou yivetal Kupiwg avtAnmti 010 UMPOoTIVO AKPO TNG YAWOOOG.

B. n ofutnta, n omoia eival MOAAEG POPEG amapaltnTn yLo TNV EMITEVEN LOOPPOTILAG OTO KpAot
Kal n omotla ylvetal avtiAnmtr amo tnv €KKPLoNn 0AALOU 0TO OTOMA (KUpiwg ota mAaiva Tou
OTOUATOC) KO TtpoodEPEL pLa amapaitntn aiobnon Spootag.

y. OtTtaviveg oL omoieg tautilovtal pe tnv aicOnon tng otudadag oto oToua.

6. To aAkoOA, n aioBnon mou adrvel To AAKOOA 0TO OTOMA UIMOopEL va elval amaAn, Ogpun A

oKOpa Kal eMOETIKA avaloya pe Ta enimeda Tou OTO KPAGCL KAl 0€ CUVOUOOUO UE TOUG
UTTOAOLITOUG YEUOTIKOUG TTAPAYOVTEG.

€. To owpa Tou KPAoLoU TIOU Lval N YEVIKOTEPN EVTUTIWON TIOU adrveL Eva KpOoL 0TO OTOUA.

oT. H emiyeuon, n omola €xeL va KAVEL PUE TO XPOVO ToU SLAPKEL TO YEUOTIKO QMOTUTIWHA EVOG
KPaoLoU 0TO OTOMA.

AEX

XPOMA
ANOXPQIH
AIAYTEIA
)/ AAMNEPOTHTA
/ \\ ENTAIH

|

MYPIZE MIES
FAYKYTHTA

- TANINEID
AN ENTAIH IOMA

~"" / NOIOTHTA /\ IZOPPONIA
/ \ AOMH
[ ,,\/ XAPAKTHPAX A
\

NOAYNAOKOTHTA ENIFEYIH

. /Q \/?3

- -
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OpyavolAoyia:

Ma to MPoodloplopd Twv eMBUUNTWY TapAapepwy Ba xpnolpomnolndel
€va ovotnua Autopatng tithodotnong orion 950w tn¢ Thermo. Zta cuotrpata
autd oL TitAodotioelg yivovtal autopata Kat To LoodUvopo onpeio
TPOOoSLOPLIETAL TIOTECLOUETPLKA HE TN XPNon €vog KatdAAnAou nAektpodiou
Kall OxL ME TN Xpnon €vog deiktn mou yivetal otig KAaoLkeEG TitAodotroeLg, Oa
elvat 6nA. TOTEVOLOMETPLKEG TITAOSOTAOELG.

H kivnon tou TttAodotn yivetal pe Lo
neplotatik  avtAla. H  Asewtoupyia  tng
otnpiletat otnv kivnon &vog eufolouv mou
TUETEL €va EAAOTIKO OWANVA SNLOUPYWVTOC UE

Tov TpOMo autd umorieon Sivovtag €toL tnv
anapaitntn kivnon otov tithodotn. H pia dxkpn
Tou owAnva Bpioketal péoa oto Soxelo Tou TITAoS6TN Kal n AAAn otnv €€060
TOU cuoTHaToG, peTaBdaAlovtag TNV kivnon tou euPforou, LeTaBAAAETAL N
porj Tou TITA0SOTN. H ouoKeun €KTOC TO ocwAnvAakL €€66ou tou TITAOSOTN,
nepthapBavel éva cvotnua avadeloelg kabwg Kat pia 6€on yla va tonoBetnBel to avtiotolyo nAeKTpOSL0.
Eniong mepthapPfavel kat pia kovooAda 6mou kabopilovtal OAoL oL TapAUETPOL.

Oa xpnotpomnotnbouv tpia nAektpodia:

1. 'Eva nAektpOSL0 UAAOU yLa TIG LETPAOELG TIG 0EUTNTAG
2. 'Eva nAektpodlo ofeldoavaywyng yLa TIG LETPNOELS TwV Belwdwv
3. 'Eva emilektikd nAektpodio pBopiou yla tn PETPNon TG AAKOOANG
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Newpapoatikn Stadikaoia

Avtidpaotrpla - Opyava:

A. Zakyopo:
® ToumAéta CuSOs/NaOH (Fermentest)
B. OAwr O&Utnra:
e NaOH,0.1N
I. EAelBepa Bewdn:
e SudAvpal2, 0.005 M
e (0.1grHNaCO3
e 1mlIH2S04,10N
A. OAwkd Bswwédn:
e GSudAvpal2, 0.005 M
e (0.1grHNaCO3
e 2mlH2S04,10N
e 0.5mlINaOH, 10N
E. AAkoOAn:
e [pdétuna Stohvpata atBavoing 6%, 10% ,14%
® 5 ml&aAUpartog (EDTA 0.01 M / NaF 0.1 M, CH3COOH 0.3M / CH3COONa 1.7M)
® Jidwvio MAnpwoewv Twv 25 ml
® [ueteg akplBeiog petafAntol Oykou
®  AOKLUAOTIKOG CWANVOG
® [lothpLa (Eoewg
® [TA0OTIKO TTOTAPL YL TO Kpaoti
® [Maotka dLaAidia
® HAektpdblo uaiou
® HAektpobio ofeldoavaywyng (redox)
® EmAeKTIKO NAeKTPOSLO LOVTWYV PpBopiou
® Zuyog akplBeiag twv 3 dekadikwv

® Jyotnua autopatng tithodotnong (Dispenser)
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H aoknon xwpiletal o técoepa HEPn Omov oto KABs Eva Oa npocdlopiocete ko pia
TP AUETPO 0TO Selypa anod kpaoi mov Oa avaAvoete:

1. TaIdakyapo

2. Tnv OgutnTa
2.1. EAe0Ogpn OEUTNTAL
2.2. Ok O§UTNTOL

3. Ta Oswwdn
3.1. EAeUOepa Os1wédn
3.2. OAk@ Oswwdn

4. To mooooto TG AAKOOANG

1" AvaAuaon: Zakyopo

H &npotnta evog kpaolol oavadEPeTal OTn TEPLEKTIKOTNTA TOU O QVAYWYLKA OAaKxapo, Ta
TIEPLOCOTEPQ ATTO TA CAKXAPO AUTA &€ U UwWVOVTaL OTIWG oL TeVTOleS. H évvola TG «EnpotnTacy elval €vag
OXETLKOG XOPAKTNPLOUOG Kal TolkiAel avaloyo pe to €(60¢ TOU KpaoloU, ta Kpaold He Bdaon tn
TIEPLEKTLKOTNTA TOUG OE avVaywyLlKA odakyapa Stakpivovtal o€ Enpd, nuiénpa, nuiyAuka kot yAUKa.

Ta 6pLa o€ avaywylka cakyapa o gr/l eival cOpdpwva pe tn vopobeoia sivatl:

Ta Avaywylkd ocakyxapo meplExouv aAdelidbn 1 Ketdovn oto UOPLO TOUG KOL €TOL UMOPOUV va
nipokaAéoouv avaywyr. OL o moAAEG péBodol mpoadloplopou, otnpilovtat otnv avaywyn tou Cu amnod +2
o€ +1 mou 1o oeidlo Tou £xeL MopdUPO XpWHA.

]
~e? e y

CusSoO,

“_CI —OH H—(I —OH Cu+2
HO —C —H . L
“_CI —OH - H—CI —OH
"_c: —OH H—CI —OH

CH,0H (IH,OH
Cu,0

Itnv aoknon Ba xpnolpomnolnBel tapmAeta n onola neptéxel to CuSOs. O Beukog xaAkog (1) avtidpa
LLE TOL OVAYWYLKA OAKYOPO TOU KPAOLOU KAl LETATPEMETAL O€ 0€€(dL0 TOU YaAkoU (). To xpwHa Ttou mopayetat
TO omoio efaptdTal amo tn MocoTNTA AVAYWYLKWY CAKXAPWY 0TO Selypa MOLKIAAEL amd UITAE O€ TTOPTOKAAL.
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H napoucia kauoTikou vatpiou eival amapaitntn yla va e€aodaAlotel To aAkaAlko eptBaiAov mou eival
KATAAANAO yla tn mpaypatonoinon tng avtidpaonc.

Awadwkaoia:

OTAYOVEG VEPO. XTN CUVEXELD ToToBEeTelTE N TAUMAETA Kal BonBdte tnv
KR avtibpaon tomoBetwvtog to SOKLUACTIKO cwAnva og {eotd vepod yla 2
Aemtd. NePLUEVETE va OTAUATOEL O BPOCUOC, OTN CUVEXELO OVAKLVELTAL O
OWANVOG KOL CUYKPLVETAL TO XpWHO TOU UYPOU ME TN KALMOKA XpWHATWY,
10 {lnua mou mapayetatl dev AapBavetat untd oPn. To xpwua Tou uypou
e€aptdtal and MooooTd TWV COKXAPWVY 0TO Selypa Kal TOIKIAEL Ao UimAe
(kpaol e ULKPH TIEPLEKTIKOTNTO O OVOYWYLKA OAKXOPQ) O TTOPTOKAAL
(kpooil pe PLEYAAN TIEPLEKTIKOTNTA OE OVAYWYLKA CAKXAPQ).

* e SOKLUAOTIKO owAnva mpootiBevtal 25 otayoveg kpaot kat 15

|
G

2" AvaAuon: Ofutnta

o. EAe0Oepn

210 Kpao( EPLEXOVTAL ONUAVTLKA TTOCOTNTA OPYAVIKWY 0EEWV KABWE KAl ULKPr TTOoOTNTA OVOPYOaVwWV
o&Ewv.

To opyavika of€a TOU Olvou TIPOEPYOVTOL:

o. Xe autd mou Adn umipxav oto YAeUKOC amnod to omoio mponAbe o oivog, SnAadn Ta of€a Tou
otaduALloU, OMwG €(val TO TPUYLKO, TO UNALKO KOl TO KLTPLKO.

B. e ofa mou oxnuatilovtat katd TV oAKOOAK {Upwon cav mpolovia TNG PLOAOYLKNG
armoLkodOUNoNG TWV COKXAPWV (Ao ToOUG CAaKXOPOUUKNTEG).

Y. 2e o&€a mou oxnuatilovtal amo emBUUNTEG 1 avemBuunTeg dpacels Baktnpiwy, KUPLWE oTta
oakyxapa, 0AAQ KOl O€ LEPLKA OPYOVLKA OEEQ TOU OivOou.

To pH tou punopei va kaBopioel Tn yevon tou Kpaclov:

pH Fedon
2.90-3.10 Znpn/otudn
3.10-3.30 Opoutwdn

3.30-3.50 Bapla évtova o yevon
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light-bodied red & white

whites wines
pH3.1 pH 3.5
sweet low-acid
whites red wines
pH3 pH 3.8 H.0

Alkaline/
Basic

Acid Acid

Neutral

Ta eAelBepa oéa eival otnv ovoia ta eAeVBepa mpwtovia oto dtahupa SnA. To
pH Tou SLaAU HATOG, OTOTE yla TNV HETPNON Toug Ba yivel amAd pia HETpnon Tou pH pe éva
NAEKTPOSLO UAAOU. Apxlkd yivetal BaBuovounon tou nAektpodiou vaiou pe Bonbela
TPLWV pUBULOTIKWY StaAdupdtwy pe pH 4, 7 kat 10. Xtn ouvéxela tomoBetouvtal 25 mi
Kpaol o€ TTAQOTLIKO OTNPAKL AVAAUCNG UE TN XPnon evog oldpwviov mAnpwong twv 25 ml
kol BuBiletat To NAekTPOSLO UAAOU HEoO G' AUTO Kal Kataypddetal n Tiur Tou pH. O dykog
Tou StoAvpartog (25 ml) dev nailel poAo otnv pETpnon, Xpelaletal Opwe va eivatl 25 ml
okplBwc emeldn to (6lo Seiypa Ba xpnolpomnolnBel otnv LETPNON TWV OALKWY OEEWV.

Awadwkaoia:

Xelplopog: EAeU0epn outnta (Free Acidity i} pH)

PERCENT
ALCOHOL

FREE/TOTAL Am6 To pevoU TOU 0pyavou TAEYETE TN AELToupyla

SULF eAelBepn / oAkn outnta (Free/Total Acid)
FREE/TOTAL
YES
ACID
Juvbéete To nAektpoddlo otn B€on 1 (6€€Ld umodoyn
CH1 ROSS ELEC YES L e ﬂ n1(oet xn)
Kot tatate YES
1-FREE 2- S 1 MNatdte to 1 yla va erdeyet
TOTAL TO PEVOU TNG EAeVBepNG ofUTNTAC
2L Matdrte tnv emhoyn YES.
YES Tn mpwtn $popd mou XPNOLUOTIOLELTOL TO NAEKTPOSLO

ELECTRODE?

TPEMEL va To BabpovounOet.
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YES, when RDY press
ELECT IN BFR4 ? .
YES again
YES, when RDY press
ELECT IN BFR7 ? .
YES again

SR Hl\R:3 %08 YES, when RDY press
? YES again

25ML WINE IN
BTL

ELECT IN WINE

ANOTHER
SAMPLE?

2" Avaluon: Ofutnta

NO

1. OAN

H oAkl ofutntal Tou KpaoloU odelletal 0Tto cUVOAO Twv O6ElVwWV USPOYOVWV TwV
adldoTaTWV KoL TwV €V SlacTAcEl poplwv Twv offwv evw n eAelBepn ofutnta (pH)

Balete to nAektpbdio oto buffer 4, matdrte YES.
MepLuévete pexpL To 6pyavo va ypael RDY (Ready)
KOlL OTN OUVEXELA TToTATE TIAAL YES
(yla va owBel n TLUR 0T v n Tou opyavou)

Balete 10 nAektpodio oto buffer 7, matdre YES.
Meplpévete pExpL To Opyavo va ypaet RDY (Ready)
KOL 0TN CUVEXELA TtaTAdte TAaAL YES

Balete to nAektpbddio oto buffer 10, matate YES.
MepLuévete pexpL To 6pyavo va ypael RDY (Ready)
KOlL OTN OUVEXELA TToTATe TIAAL YES

TomoBeteite 25 ml kpaot
OTO MAQOTLKO TTOTNPAKL AVAAUONG

TomnoBeteite 10 NAekTpOSLl0 pECA OTO Kpaai
Kal ylvetal n pétpnon.
MOALg epdavioel tnv ermtthoyr) KANOTHER SAMPLE?»
EXEL TEAELWOEL N LETPNON

Matarte tnv erthoyr) NO
(av elyote kat AAAa Selypota yia HETpnon
tote Oa emiéyate YES)

Npoooxn: Aev METATE TO SEiypa HE TO Kpaoi,
TO KPOATATE YLO TNV EMOMEVN HETPNON

odeiletal poévo ota katdvra uSpPoydVoU ToU TPOEPXOVTaL amd Ta v Slaotdoel popia. H AgiAgCl
oAk o€utnta eival adtddopn amnd to Babuod diaoctaong Twv ofEwv, dev eaptatal amno 1o

€ldo¢ autwv aAAG povo amo tn CUYKEVIPwWOT) Touc. AvtiBeta, to pH e€aptatal toco ano tn
OUYKEVTPWON TwV 0EWV 000 Kol amo To €160¢ autwy, eneLdn kABe éva amod ta ofEa €xeL Hel

Stadopetikn kavotnta didotaong. Omotadnmnote enépfoaon yla dopbwon tng ofutnTag
€VOC KPAOLOU TIPETIEL VOL CUVOSEVETAL UE LETPNOT, TOOO TNG OALKAG 000 Kol TNG EAeUOEPNC
ofutnTtag. To oUVOAO TWV OEEWV TIOU TIEPLEXETAL OTO KPaoi mpoodlopiletal amod TNV oAKn

ofutnTta.

AN
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O mnpoodloplopdg yivetal pe oautopatn TitAodotnon pe PBaon to NaOH
ouykevtpwong 0.1 M, péxpt tnv mARpn e§oudetépwon tou deiypatog (pH>7). OL TLUEG Tou
pH kataypadovtal cuvexwg UE TNV Xpron evog nAektpodiov uvdiou, HOALG GTACEL OTO
TeEAKO onpeio otapatdsl n TrAodoOTnon KoL oMo TNV MOcOTNTA TOu TLTA0SOTN Tou
katavoAwOnke, tv ouykévipwon tou (0.1 N) kat tnv mooodtnta tou Odelypatog mov -~
xpnotporotndnke (25 ml) unoAoyiletal autopaTa N TOCOTNTA TWV OALKWV 0EEWV N omola
ekppaletol o€ HOVASEG YPOUUAPLA TPUYLIKOU 0E€0C ava Altpo kpaaloU.

Ma tnv cwoth cuvtpnon Kot KaAn mowotnta Tou Kpaotol, n oAk o§Utnta NpEmneL va eival oto
TP OLKATW EVPOG:

e ylo T KOKKWVOL Kpaowd: 4-7 gr/lt

Av n T TG ofutntag dev eival n emBupntn, N PUOMLON TNG YiveTal e TPOoORKN KATAAANANG
TOCATNTOG TPUYLKOU 0€£0C.

Awdikacia:
Apxika, yivetal Babpovopnon Tou auTOpOTOU CUCTAUATOG TITA0SOTNONG:

1. Zuyilovtal 5 mAaotikd dLaAidia otov avaAuTtiké {uyo Twv 3 dekadikwyv Pndilwv Kal oL TIHES TNG Halag
Kataypadovtol oTo Opyavo. ITn cUVEXELA yeUilovTal amnod To opyavo ta GpLaAidia pe 5.2ml antoviopévo
vepo, Cuyilovtal Eava pall pe To vepo Kal kataypddovtal oL VEEG TLUEG. Ao tnv Stadopd TnG Halag
KAVEL pLa BaBpovopnon nevie onpueiwv kat Sivel tnv kAlon tng KaumuAng Babpovounong.

Ma tnv BaBpovounon Tou XpnoLUOTIOLETAL ATLOVIOUEVO VEPO eTELSH £xeL ukvotnTa 1 Kg/l (i g/ml) kot
€T0oL N Ao Tou VEPOU TIOU UETPATE e akpipela, péow Twv uywv akpLBelag, HETATPEMETAL O HETPNON
OyKou ME akpifela.
21N ouvéxela aldaletal o Tithodotng anod vepo oe NaOH 0.1 M.

3. Ze mAaotikd motipl avaAuong petadépovtar 25 ml kpaot pe tn xprion olpwviou TANPwWONG Kot
BuBilovtal péoa oe autd To NAEKTPOSLO UAAOU KOl O AVOSEUTHPA TOU OpyAvVoU €vw TO probe tou
TItAoS0TN pHeVEL €€w amo to SLdAupa.

4. HttAodotnon yivetal autopata Kata tn Stapkela tng 1o Stalupa avadeUeTal Kal PETPLETAL TO pH Tou.
Otav oAokAnpwOel n tithoddtnon adou dnA. yivel mAnpng e€oudetépwon Twv of€wv amo to NaOH (pH
> 7.0) to 6pyavo umoAoyilel autdOpATA TN TLUA TNG OALKAG ofuTNTAG N omola kataypadetal ot gr/lt.

©¢on oto DISPENSER HAexté810

ptoa oro Sidhupa
PROBE f

Extég Siahbparog ) Avébtugq
. péoa oto Sudhupa

PROBE

“ » Avadevon

HAektpodio
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Xelplopog: OAwkn ofutnta (Total Acidity)

PERCENT ALCOHOL NO
Amo6 To peVoU TOU 0pyAvou TIAEYETE TN AELToupyla
FREE/TOTAL SULF NO ; S S
eAelBepn / oAkn outnta (Free/Total Acid)
FREE/TOTAL ACID YES

SuVOEeTe TO NAekTPOSLo otn B€on 1 (6e€Ld urtodoxn
CH1 ROSS ELEC YES (ISR n Ocon (6€§ Xn)
ko tatate YES

Matdrte to 2
1-FREE 2-TOTAL [EEEIYW) , ) o
yla va eTiAEYEL To HEVOU TNG OALKAG 0EUTNTAG

Emhoyn 1 yla anmotéAeopa o€ HOVASEC HETPNONG HVWUEVWY
MoALTELWV.

Emloyn 2 yla anotéAeopa eival og povadeg Evpwn
1-US 2-EUROPE Press 2 =y i . o SRS
(Metpko 2votnua)

Em\éyete 0 2

(amotéAeopa Sivetal oe gr/lit).

Tn npwtn $popd mou XpnOLUOTOLELTAL TO CUCTNUA
«DISPENSER» (autopato cuotnua TitAod0TnoNnG) mMPEMEeL va
CAL/FLUSH DISPEN YES ( = e , nonc) 1tp
To BaBOuovounBet.

Eméyete TNV evtoAn «YES»

Ertléyete tnv evioAn «YES» yia va Ekiviioet n Stadikaoia

CAL DISPENSER? YES ,
BaBuovounong tou «DISPENSER»

Juvdéete oto cuotnua « DISPENSER» amloviopévo vepo Kat
ETUAEYETE TNV €VTOAN «YES»

DISTILLED WATER YES , e ,

Adnvete va tpe€eL Alyo woTe va amopakpuvOouv oL

duoaAideg anod To cwAnvakL tou «DISPENSER».

Zuyilete ta 5 VIALS pe Ta KOTTAKLA TOUG
oe (uyo akpLBeiag «3 dekadIkwv»
KOL CNUELWVETE TO amoBapa Toug

Mpadete To anoBapo Tou kAOe vial
X.XXXX G EMPTY Kol otdte Stadoxtkd « YES».

VIAL 1? Me 1o TpOMOo aUTO anodnkevovtal 0T VNN Tou
«DISPENSER» ta amofapa kat twv 5 VIALS

TomoBeteite o mpwto VIAL oto PROBE tou «DISPENSER» Kait
DISP PROBE IN 1? YES rartdte «YES».

Oa npooteBolV nepimou 5.2 ml vepol péca oto VIAL. Itn
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ouvExela TonoBeteite To emoOpevo VIAL Kat matdte maAl
«YES». To KAveTe SLaSOXLKA HEXPL VO YEULOOUV KaL Ta 5
VIALS.

Zuyilete €ava ta 5 VIALS pe to vepo
DISPENSE X.XX ML

YES o€ {uyo akpLBeiag «3 dekadikwv»
VIALS WEIGHED

KOl CNUELWVETE TO BAPOG TOUG

X.XXXX G FILLED Ipadete To TEAKO Bapog Tou kabe VIAL

VIAL 1? Ko atate «YES» Stadoxika

Agv KAVTE KATIOLA EVEPYELQ,

X.XXXX CONST/CV
X.XX%

TO 6pyavo deiyvel To anotéAeopa tn¢ fabuovounong mou
HOALG Ttpay LaTomoLnOnkKe.

Npoocoxn:

Apxka aA\alete tn GLAAN oto « DISPENSER»
ka amno H,0 Balete to tithodotn (NaOH 0.1 M)
DISPENSE/FLUSH YES Jag pwtael av B€Aete va EemAuBei to « DISPENSER»
WOTE Mo TOo CWANVAKL TOU va GUYEL TO VEPO

Kol va toroBetnBei to NaOH.
Em\éyete «YES»

EruAéyete Tov Oyko EemALaTOC,
10 ml eival pla acdpaing moootnta
yla Koo EEmMAU AL
Matdte «YES»

ENTER VOLUME 10 ml YES

‘ExeL n6n BaBpovounoel to nAektpodio ualou (pH) amod t
niponyouuevn Stadikaoia (tng eAeVBepng ofuTNTOC) OMOTE

? 1 ’ r
CAL ELECTRODE: NO Oev xpelaletal va yivel Eava.

Matarte tnv erthoyr) NO

Yridpyxet 16N €TOLUO TO MAAOTIKO MOTNPAKL Ue Ta 25 ml kpaoi
amo tn mponyouuevn Stadikacia

25ML WINE IN BTL YES (tng eAevBepng ofutntag)

omnote dev xpelaletal va yivel Eava.

Matdte tnv emthoyn YES.

Etowpaletal n duataén oto « DISPENSER»
KoL toroBeteital péoa oto Stalupa To NAEKTPOSL0 KaBwG
KoL To oVoTnHa avadeuong

ELECT IN WINE VES evw €€w amo to StaAupa Bploketal to PROBE tou

«DISPENSER» a6 1o omoio Ba yivetal

N otadloKn ELoaywyr] Tou TITAodoTh.

Matdarte YES yia va apxiost n Stadikaaoia.

ApPXLKA HETPAEL TO pH TOU Slaluparog,
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TPOoCOETEL oTOSLAKA TTOCOTNTA TITAOSOTN,
avadeVel, HeTpaeL Eava To pH
KOlL 000 QUTO Elval HUIKPOTEPO Ao 7 cuveXileL.
MOALG mepaoel N T pH 7 otapatdel n Stadikaoia
KoL Sivel TEAKO amotéleopa oe g/lt

ANOTHER SAMPLE? NO MNatadte tnv emtdoyrl NO

KAelowpo Sladikaoiag:

e ZemAévete pe tov uSpoBoléa To cuoTNUA

e ZemAévete TO NAeKTPOSLO pH

e AMNalete ™ JLAAn tou TtAhodotn amd NaOH
og H,0 kat matdre 1o dispenser yla EEmAupa

3" AvaAuon: Oswwdn

o. EAe0Oepa

To Bewwdn amoteAel TO MO XPAOLUO KAl EUPEWG OTTOSEKTO TPOCHETO TOU XPNOLUOTIOLE(TOL OTN

ouyxXpovn owvoAoyia yLaTi €XeL TPELG LOLOTNTEG:

1.

N

w

Avtioéeldbwtiky dpaon: O KuplotEPOG AOyo¢ TNG xprnong tou Bswwdoug oto Kkpaol eival ot
QVTLOEELOWTIKEG TOU LOLOTNTEG. M va StatnpnBel o dppouTtwdng xapakTpag oTo Kpaoi Ba mpeneL va
kpatnOel pakpld tig ofeldwoelg. AuTo emLTuyxAveTal Pe Tn mpoodrkn Betwdoug To omoio evwveTal
HE TO 0EUYOVO KOl TIPOOTATEVEL TO Kpaol amod TG 0€elOWOoELG.

Avtionnuikn) paon O omoudaldTePOog avTLoNmTIKOG poAog Tou Bewwdoug (SO2) eival n kataotpodn
Twv o§Ikwv Baktnpiwyv, TMou peTaTPEMOUV TO Kpaot og UL Ta oflkd PBaktrpla eivatl agpofla Kat
xpelalovrat ofuyovo ywa va avamapaxbouv kat va emBliwoouv. H mpooBbnkn Bswwdoug
okoAouBoupevn and ¢ATpaplopa, mpoodEpel dpeon Beparmneia o Omolo kpaot mapouclalel pa
Tétola mpooPoAr]. O poAog tou Belwdoug otn nepimtwon auth elval SUTAGC. ATO TN L0 OKOTWVEL
Aaueoa ta Baktrpla kot arod tnv dAAn adatpel to o§uyovo mou xpetdlovtal ya emiBiwon.

Kata twv evlopwv: Av kopete 1 Saykwoete €va unAo, axAadl i aAAo Asukoocapko GpoUTo Kal TO
adnoete exktebelpévo otov aépa, ocuvtoua Ba «UOUPLOELY.
AuTO eilval amotéleopa TG emidpacng twv eviUwWV TOU
€VEPYOULV 0aV KATAAUTEG. 2TN TEPIMTWON TWV GPOUTWV KAl TOU
poUOTOU N Kpacolou n katnyopia twv eviUpwv mou elval
umebBuvn yla To OokKoUpPO xpwHa eival ot ofelbaoeg. To
O6o&eiblo tou Belou evepyel ocav SnAntiplo katd Twv

oelbaowv pewwvovtag 1o Pabuod ofeibwong twv oivwy,
TIPOCTATEVOVTOG TAUTOXPOVO TO XPWHA TWV AEUKWV OLVWV.

90



Ze €va SLaAupa to SO, avaloya pe To pH tou pnopet va givatl pe t popdn tou popLakou SOy, Tn popdn
Tou O6€lvou Bewwdeg A pe t Hopdr Tou Belwdeg AAATOC. ITIC TIMEG PH TTOU €XOUV TA KPOOLA UMOpPEL va
Bploketal pe TN popdr Tou poplakou SO, f Tou 6€lvou Belwdoug KoL OL TPELG AUTEG LOPDEG TOU, ATOTEAOUV
To €AeVBepo Belwdec. YmApyel OUwWG €va HEPOG Tou elval SeOUeEUPEVO 0 AAATA TIPOOKOAANUEVO OE
oakyxapa, oketaAdelideg, of€a Kk.a. mou amoteAel To deopevpévo Belwbdes. To cUVOAO TwWV AeLBEpPWV KoL
Seopevpévwy popdwv elval To cUVOALKO Belwbed.
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SO, + H,0 «—> HSO; + H*+—> SO+ 2H*

HopLAKO 0§wo Os1wdeg Oewwdeg
SO, HSO," $05*
EAeVvBepo Belwbdeg Agopeupévo Belwdeg
) |
( \ |
HopLaK6 6§wo Beudeg Beubde s:t:::;:ﬁiz;,
e HSO4 SO:& oakyapa, oféa KtA.

|

JUVOALKO Belwbeg

OL emBUPNTEC TLUEG YL TO GUVOALKO Belwbdeg elval:

e yLO TO KOKKLVA Kpaold repimou 150 mg/|

Aev Ba mpEMeL va yiveTal uMEpBaon TwV TILWV AUTWV SLOTL Ba €xel SUCAPECTEC MAPEVEPYELEG OTN
YEUON KAl OTNV OCWN TOU KpaoloU. Z€ TePIMTWON ToU TPOKUPEL UKPOTEPN TIEPLEKTIKOTNTA TIPOOTIOETAL
KATAAANAN moootnta dAatog Bsiov wote va e€acdallotel N KAAR cuvtrpnaon Tou Kpaolou.

O npoodloplopdg tou SO, Baciletal otn ofeldwavaywykn aviidpaon:

SOz+ |3' + Hzo -> 503+ 31"+ 2H*

OAn n dadikacia kataypadetal pe éva nAektpodilo ofeldoavaywyng (redox) .ue eniotpwon amno Pt.
‘Eva nAektpodlo ofelbwavaywyns Baciletal otnv LKavoTnTo TOU va TTOPEXEL KOl va SEXETAL NAEKTPOVLA, N
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mAativa eival éva adpavég ofelboavaywyLkd UALKO, To omoio v AapBavel LEpoG OTIG ofeldoavaywyLKES
avTdpAaoelg, Aeltoupyel POVO WG aywyog tTwv nAektpoviwv. ETol To HOVO Tou KAVEL €va NAEKTPOSLO
ofeldbwavaywyng elvatl va petadepel autiv tnv mAnpodopia 0Tto UTIOAOUTO CUCTNO TTOTEVOLOMETPLKAG
METPNONG.

Katda tnv ofelbwavaywylkni avtidpaon tou poplakol SO; pe To |2 Ta NAEKTpOVIA TTOU TtapAyovTal
petaBdalouv to Suvauko tou nAektpodiou, otav otapatioet N LeTaBoAr Tou Suvauikol ivat EvoeLén otL
telelwoe n oeldbwavaywylkn avtidpaon kabwg dev Ba mapayovtal NAektpovia kal £ToL dev Ba petafalete
TO SUVAULKO.

6504 L. 20

Vol. =3.42 ml e
Pt1 (mV)

5504

-=~AmV/drop

E(mV)
ey
L
T
o
mV/drop

] 1 T T T T T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

Vol. (ml)

To 6pyavo uTtoAoyileL ToV OYKO KOTAVAAWGNG KOl EEPOVTOG TN CUYKEVIPWON Tou TITA0dOTN (SLtdAupa
Tou Wwbdiou 0.005N) Kkal Tov apxko 0yko tou deiypatog amnd to kpaoi (25 ml) KAavel Toug UTTOAOYLOUOU Kall
Slvel o€ TEAIKO QMOTEAECA TN CUYKEVTPWON TwV eEAeUBEpwV Belwdwy oto kpaci oe mg/l.

Awadikaoia:

TomoBetouvtat 25ml delypatog kpaolol o€ MAAOTIKO Soxelo pe TN Xprion olbwviov MARpwaong, otn
ouvexela mpootiBetat 0.1 gr NaHCOs3 kat 1 ml dtaAvpartog H,SOs 10 N. To NaHCO3 mpootiBetal yia va
SnuioupynBet éva otpwpa and CO; otnv emidAveELD TOU KpacLloU Kal va Ttapeunodiost €tot va puyet to SO,
katd tn Stadikacia tng TLtAoSOTNONG, MPETEL VO TTPOOTIOETAL TIPLV TNV TTPooBN KN Tou Belkol 0&€og.

H mpooBnkn tou Belikol of€og €xeL SLMAG poAo, adevog va kateBAleL T TLU Tou pH Tou Kpaolou Kal
OAeG oL eAeVBepeg popdég va odnynbolv otn popdrn tou poplakol SO, kal adetépou meplopilel Tnv
o&eldwon twv moAudatvorwv arnod to LwbdLo. To wdLo ekTdg arod To SO, avtldpd Kal pe TLG TOAUDALVOAEG TTOU
UTIAPXOUV OTO Kpaoi kataAryovtag oe AavBaopévo amoteAeopua, o€ 0&vo meplBdAlov auth n avtidpaon
QVOaOTEAAETAL.

21N cuvéxela tomoBeTeite To NAeKTPOSLO ofelboavaywyn oto StaAupa Kal yivetal n tithodotnon Ue
StaAvpa wdbdiov 0.005 M.
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Xelplopog: EAeUOepa Oswwdn (Free Sulfite)

PERCENT
ALCOHOL

NO
ATO TO HEeVOU TOU opyavou eTIAEYETE TN Asttoupyia eAeVBepa /

FREE/TOTAL oAka Bewwdn (Free/Total Sulf)

SULF

YES

‘ExeL N6n yivel amnod tn mponyou uevn Stadikacia
NO (tng ouvoALkng o€uTnTag) omote Sev xpetaletal Eova
Matdrte tnv erthoyr) NO

CAL/FLUSH
DISPEN

‘ExeL 6N yivel amnod tn mponyou uevn Stadikacia
NO (tng ouvoALkng o€uTnTag) omote Sev xpelaletal Eova
Matdarte tnv erthoyr) NO

CH2 REDOX Vo Juvdéete To NAekTPOSLO 0TN B€0n 2 (apLotepr) urtodoxn).
ELEC Matdrte tnv erthoyn YES

CAL/FLUSH
DISPEN

1-FREE 2-
oL Press 1 Matdrte to 1 yla va eTiAeyel To peVOU Twv eAeUBepwy Belwdwv
25ML WINE IN Vo TomoBeteite 25 ml kpaot

OTO TAQLOTLKO TOTNPAKL AVAAUGCNG

BTL
MpocBetete 0.1 gr NaHCO3 oto StdAuvpa
ADD POUCH YES , )
Ko atdte tnv ertidoyn YES

RED BTLA Vo MpooBétete 1 ml mukvol H2SO4 (10 N) oto StaAupa
ADDED? KoL atate tnv oy YES

ELECT IN
WINE

Npoocoxn:

Badete 1o TttA0d6TN 010 « DISPENSER»
AvtikaBiotdte to StaAupa H,0 pe to StaAupa Tou lo. ZemAévete
tov «DISPENSER» matwvtag dispenser wote 1o StGAupo va
¢dtaoel oto PROBE tou «DISPENSER»

Etowpalete tn dudtaén oto « DISPENSER»
tonoBeteite p€oa 0To SLAAUUA TO NAEKTPOSLO
TO cUOTNUA AVASELONG VW £€W amo To SLAAU O BplokeTal To
YES PROBE tou «DISPENSER» ard to omoio 6a yivetal n otadlakn
£loaywyn Tou TtitAodotn.
Matarte YES yia va apxiost n Stadikaaoia.
APXLKA LETPAEL TO SUVAULKO TOU SLAAUATOC, TTPOOBETEL
otadlakd moodtnTa TLTAoS 0T, avadeVEeL, HETPAEL Eava TO
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Suvaptko. MoALg otapatioel va BAEmet Stadopég oto SuvauLko
otapatdel n dtadikacia
Kat divel TeAlko amotéeopa o mg/It.

ANOTHER , ,
NO Moatate tnv enthoyn NO

SAMPLE?

KAelowo Sladikaoiag:

e ZemAévete Ue Tov USpoPoAéa To cUOTNUA TLITAOSOTNONG

e ZemAévete To NAekTPOSLo redox

3" AvaAuon: Oswwdn

B. OAwka

O npoodloplopog Tou oAkou Stogeldiou Tou Belou oe éva kpaot Baoiletal otnv idla ofeldoavaywyLkn
avtibpaon pe to mpoodloplopnd tou eAelBepou Slofeldiou Tou Belou, apxlkd OUwWC eival amapaitntn n
LVSpOAuoH TWV SLEOUADLSLKWY CUUTTAOKWVY TIOU TIPOYLOTOTIOLE(TAL O€ LoXUPO aAKAALKO TepBAaAAov. Me Tov
TPOMO auTo ta Seopevpéva Belwdn eAeuBepwvovtal Kal PETPOUVTAL LE TNV TtponyoLuevn Stadilkaoia wg
eAevBépa pall pe ta apyikd, Sivovtag wg amoTEAECUA TO CUVOALKA Belwbn.

Awadwkaoia:

Apxika emAéyetal oto Opyavo n uPnAn 1 xaunAn KALHOKo, outd Pmopesl va ekTUnOel amod
TiponyoU eV HETPNON Tou eAelBepou Slogeldiou Tou Belou kat amod to €i60¢ Tou kpaaotol. YPNAECG TLUEG
TwV eAeVBépwy Belwdwy pog katevBUvel va erttAeyel n uPnAn KALLaKa OMwWG Kal Kpaoi mou avapévovtol
vPnAéc TpéC Betwdwyv my Aeukd kpaot ) Kpaol mou avapévetal va katavalwBel oe peydlo xpoviko
Staotnua omnodte xpeLalovrol HEYOAUTEPEC TOCOTNTEG BELWSWV yLa TNV TPOCTACLA TOU.
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TomnoBetouvtatl 25 ml kpaoLou pe tn xpion oipwviov MARPpwong o€ MAACTLKO OTHPL, TtpootiBevtal 0.5
ml NaOH 10 N pe runéta akpiBeiag petafAntol Oykou Kal MEPLUEVETE SEKa AEMTA Lo va OAOKANpwOEL n
vOpoAucn Twv SLoOUAPLEIKWY CUUMAOKWV. Me To TEAOG TNG avapovig, mpootiBetal apyika 0.1 gr NaHCO3
Kal otn ouvéxela 2 ml HySOs. H moootnta H,SOs mou mpootiBetal eival peyaAutepn amd autnv otn
Stadkaoia tou eAelBepou Slokeldiou tou Belou SLoTL amatteital emumA£ov moootnTa yla tnv e€oudetépwon
tou NaOH wote va eniteuxBet n ofivion tou kpaolou. To NaHCO3 npootiBetal
yla tov (810 Adyo Omwce Kal ot HETpnon Tou eAeUBepou Belwbdeg, tn dnuloupyia
Tou otpwpatog Tou CO; Kal Ba mPémeL va MPooTiBeTAL TTPLV TNV TPOooBnKn Tou
BeukoV of€og. XItn ouvéxela etolpalete n duatafn, tomobeteite péoa oto
SLaAupa to nAekTpodlo KABwE Kal To cuoTnUa avadeuong evw €Ew amo to
StaAuvpa Bpioketal to PROBE tou «DISPENSER» amd to omoio Ba yivetal n
otadlakn eloaywyn Tou TIthodotn.

ZeKWVAEL N TITAOSOTNON, APXLKA WETPAEL TO SUVAULKO TOu SlaAupatog,
npooBETel otadlakd moootnta TITAodOTN, avadeVEL, HETPAEL EavA TO SUVOULKO.
MOALG otapatiosl va BAEnel Stadopég oto Suvaulko otapatast n dtadikaoia
Kol SLvel TEAIKO amotéAeopa Twv oAlkwv Belwdwv og mg/It.

Xelplopog: OAka Bewwdn (Total Sulfite)

PERCENT
ALCOHOL

ATO TO HEVOU TOU opyavou eTIAEYETE TN Asttoupyia eAeVBepa /
oAka Bewwdn (Free/Total Sulf)

FREE/TOTAL
YES
SULF
‘ExeL NN ylvel amo tn mponyoupevn Stadikaoia
CAL/FLUSH XELN "l'V ' n P'r]V Mevn ' '
ST NO (tng oAwkn g ofutnTag) omote dev xpetaletal Eava
Matdarte tnv erthoyr) NO
CH2 REDOX s Elvat nén amnod tn mponyouuevn Stadikaaoia.
ELEC Matdrte tnv erthoyn YES
1-FREE 2- Matdte t0 2
Press 2 , , , ,
TOTAL yla va ETUAEEETE TO HEVOU TwV OALKWV BELWdwWVY
AUO KALLOKEG HETPNONG
N XounAn (LO) yia tipég petaéd 30 — 70 mg/L
kat n uPnAn (HIGH) yia Tipég peta€d 50 — 150 mg/L.
EmAéyete TNV avtiotolyn KALpHaKa avaAoya JE TO QmOTEAECHA
TIOU OVAUEVETE oTo Selypa.
25ML WINE - TomnoBeteite 25 ml kpaot
IN BTL OTO MAQOTLKO TTOTNPAKL AVAAUONG
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RED BTL B
ADDED?

IS 10
MINUTES UP?

ADD POUCH

RED BTL C
ADDED?

ELECT IN
WINE

ANOTHER
SAMPLE?

YES

YES

YES

YES

YES

NO

MpootiBevrat oto StaAupa 0.5 ml NaOH (10 N)
Kal matdte tnv erthoyn YES

Meplpévete va mepdoouv 10 Aemta
Kal matdte tnv emthoyn YES

MpootiBevtat 0.1 gr NaHCO3 oto StaAupa
Kal matdte tnv erthoyn YES

MpootiBevtat 2 ml H,SO4 (10 N) oto StaAuvpa
Kal matdte tnv emthoyn YES

Etowpalete tn dudtagn oto « DISPENSER»
TonoBeteite p€oa 0To SLAAUUA TO NAEKTPOSLO
TO cUOTNUA OVASEVONG EVW £EW o To SLAAU O BplokeTal To
PROBE tou «DISPENSER» ard to omoio 6a yivetal n otadloakn
£l0aywyn Tou TtitAodotn.
Matarte YES yia va apxiost n Stadikaaoia.

APXLKA UETPAEL TO SUVAULKO TOU SLAAUATOC, TTPOOBETEL
otadlakd moodtnta TLtAoS 0T, avadevEeL, HETPAEL Eava TO
SuVOLKO. MOALG otapatiost va BAEneL Stadopeg oto Suvaptkod
otapatasl n Stadikaaoia
KoL Slvel TeEAKO amotédeopa o mg/It

Matdarte tnv erthoyr) NO

KAelowpo Sladikaoiag:

e ZemAévete pe tov uSpoBoléa To cuoTnUa TITAOSOTNONG

e ZemAévete TO NAeKTPOSLO redox

e AMAZete tn GLAAN TOU TITAOSOTN atd to StdAupa I, og H.0
KoL ratate dispenser yla EEMAupa
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4" AvaAuvon: Nocootd AAKOOANC

H atBavoln eivatl to kUplo mpoiov TG oAKOOALKAG {UUWONG KaTa

‘tonme ttou

H mooodtnta tng atbavoAng mou mapayetal e€optatal and moAAoU¢ MapAyoVTEG: T MoooTNTA TWV

avaepofla dtaomacn yAuKolng kal ppouktolng o atBavoin kot Sloéeidlo T

{updon
CeH1206——> CHsCH;O0H + CO;

COKXApWV TIoU {UWVOVTaL, TOUG LUKNTEG, T Bepuokpacia Kot Ti¢ AAAEG ouvOrkeg LUHwoNG. To moood ¢
atBavoAng elval MOAU onUOVTIKO ylat TN yeuon Tou Kpaolol, N atBavoAn dev €xel €vtovn ooun aAld
npooBEtel “ bouquet ” ota emtpanélla kpaold L8lw ota KOKKvaA. Av n atBavoAn MePLEXETOL OE TTOCOOTO
HLKPOTEPO amtd 10% To Kpaoi EXELTILKPN YeEUON KaL eivat eUKOAo va aAAolwBel av dev mpooexBel n ouvtrpnon
Tou, Ta Stddopa alkooAouxa otd £xouv SLadopeTLKO TOCO0TO AKAOOANG oTa Kpaold cuvABwg KupaiveTal
petaL 12 pe 15 %.

H pétpnon ylvetal pe €va €UUECO TPOTIO WE TN XPRoN €vog eTiAekTKOU nAektpodiou ovtwyv ¢Bopiou
(F). Eva udatiko Stalupa mou mepléxel Lovrta pBopiou Ba Bploketal mavra oe Lloopporia pe tn popdr tou
0&€0G Tou.

F-+ H,0 ——HF + OH"

Otav oto SldAupa mepléxetatl moootnta atbavoAng ocupdwva pe tnv apxn Le Chatelier n xnuikn
Lloopporia tng petatomniletal mpo¢ tn popdn Tou LOvtwv PpBoplou pe amotéAecpa TNV avénon TG
OUYKEVTPpWONG Twv LOvTtwv. EToL 0on meploocotepn noootnta ¢Bopiou kataypddetal oto StAAUUA TOCO
TepLoooTtePN Oa lval KAl N TEPLEKTIKOTNTA TOU OE AAKOOAN.

F+H,0_—" HF+OH"

EtOH

0.035 -
0.030 A

0.025 -
y = 5E-05x2 + 5E-05x + 0.0061
—. 0.020 A R =0.9991 :
s
= O

% 0,015 -

0.010 A

0.005 9

0.000

0 2 4 6 8 10 12 14 16 18 20 22 24
% EtOH
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0.020 +

0.015 1 y =0.00103x+0.00215
R? = 0.99845
2 0010 4
o
0.005 -
0.000 , , , , , , ,
0 2 4 6 8 10 12 14 16

% EtOH

210 mapandavw dtaypappa (1) ¢aivetal nwg avéavel n moootnta tou eAeuBépou dBopiov pe TNV
auénon tou oocootol atBavoAn oto StdAupa kabwg pelwvetal n StaAutdétnta tou HF petatonifovrag tnv
LooppoTia TPOG TNV HEPLA TWV LOVTWV. TNV meploxn 6 — 14% EtOH mou eival n ouvABng meploxn g
TIEPLEKTIKOTNTO 0€ AAKOOAN oTa KpaoLd eival ypapukn (Stdypapua 2).

MNa tnv avixveuon twv gAelBepwv Ovtwv ¢Bopiou Ba xpnotpomolnBel éva eMIAEKTIKO NAeKTPOSLO
ovtwv (EHI) dBopiou. Eival éva emIAeKTIKO NAEKTPOSLO OTEPEAC KATAOTAONG, TIEPLEXEL €val AVOPYAVO
KPUOTOAAO KATOOKEVOOMEVO amo LaFs pe mpoopi&elg EuF,. O mpooui§elg EuF, €xouv dnpoupynoeL KEVEG
B€coelg otov KpUOoTOaAAO amod LaFs, pe anotéAeopa éva LoV F. va pumopet va PETAKLVE(TAL 0TO KEVO adrvovtag
pLa &AAN kev B€on miow tou. Me tov Tpomo autod to F. petakiveital peéoa oTov KPUOTOAAO Ot TNV LA LEPLA
otnVv AAAn. To nAektpddlo avrtamokpivetal KaAUtepa oto LoV Tou ¢Bopiou amd omoladnmote AAAO WOV, N
HOVn TopeUnodlon Tou pmopel va €xel elval amd tov OV tou UbpofUAiou TOU O GCUVTEAEOTNG
eTAeKTIKOTNTAG Elvar 0.1.

Q O OO0 {
06 000 0 i
@0 LOOBO o
Q@@ ® 90009 U=

To EHI F- ennpedletal and tnv T tou pH tou StaAlpatog, 1éco o€ 6§lva 000 Kal o€ BacLKA
StoAvpata. e Stohvpata pe pH pikpdtePo Tou 5 ta Lovta uSPoyOVoU CUUMTAEKOVTAL PE VO LEPOG TWV
Lovtwv pBopiou oxnuatilovrag HF A HF, ta omoia Sev pmopolv va avixveuBouv arno to nAektpddio. MNa va
aneAeuBepwOel To cuumAoko $OGpLo, To pH Tou SLaAlpaTog PEMEL va pubuLoTel otn epLoxn amo
aoBevwg 0€vn €wg aoBevwg Baotkn (Stdypappa A).

Je Baoikd SlahUpaTa Tou TEPLEXOUV XOUNAT TiepLekTikOTnTa o $OOpLo (Alydtepo amod 10* M) kat oe
pH 9.5 1 mapandvw To NAEKTPOSLO QVTAMOKPLVETAL €KTOG amd To LOv ¢pBoplou kat Lov udpoteldiou
(6laypappa B). PUBuion tou pH petalu 5 kat 6 pe t xprion evog puBuiotikol StaAupatog e€adeidel kAOe
odpaipa vdpoeldiov katl cupPaivel pikpr petatponn tou F og HF kat HF;'.
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10°MF

Apxika yivetal BaBpovounon tou nAektpodiou pe dtadoxikn BuBLon tou og mpdtuma SlaAvpata Tou
nieptéxouv 14 %, 10 % kat 6 % aBavoln (amd to Mo MUKVO oto Mo apatld). Katd tnv Babuovounon
KataypAadeTaL TO SUVAULKO TOU NAEKTPOSLOU TO OTTOL0 AVTLOTOLKEL O CUYKEVTPWON LOVTWV pBoplou KaL auTtod
avtlotolyiletal o€ mMooooTd QAKOOANG Kal to Opyoavo OSnuioupyst pia kKapmuAn Babupovopnong tou
SUVOLKOU WG TIPOG TN TTOCOTNTA AAKOOANG TOU SLOAUATOG. Katd TV LETpnon tou Selypatog kataypddetal
10 SuVaULKO Twv WVTWV ¢Boplou Kkatl pe Bdaon Tt KAUMUAN BabBuovounong umoAoyileTal autopaTa TO
TI000O0TO AAKOOANG oTo Selypa.

Awadikaoia:

TornoBeteite oe mMAaoTKO Soxeio 25ml delypatog kpaowol pe tn xprion oldwviou MANPWOEWS Kat
npootiBevtat 5ml StaAUpatog EDTA/NaF (0.01M/0.1M) mou TepléXEL Kal TO PUBULOTIKO SLdAupa
CH3COOH/CH3COONa (0.3M/1.7M) ue tn xpnon mutétag akplpeiog petafAntov oykou. H mpoacBrikn tou
EDTA yivetal emeldn oto kpaoi umdpxouv MOAAA LETOAALKA KATLOVTO TO OTtola emnPeAloUV TNV LooppoTtia
¢ avtidpaon pe ta ovta ¢pBopiou, To EDTA ta Seopevel autd. H mpooOrkn tou NaF eivat anapaitntn piag
kal To delypa anod kpaot dev mepléxel Lovta pBopiou, Ba mpémel va mpooBETouv otV avaAoyn moooTnTa
WOoTe va €XEL TNV (8L apxLkr CUYKEVIpWON HE T MPOTUTta StoAvpata. To puBupLoTtiko StdAupa eival
anapaitnto ywa tnv pubuion tou pH kovtd oto 5.5 wote va amodeuxBolv oL mapeunodicelg and ta
udpofUALa kal va armodpeuxBei o oxnuatiopog HF kat HF2-. Adou yivouv ol amapaitnteg autég pubuioeLg,
tonoBeteite To NAekTPOSLO 0TO Selypa apyxikd kataypadetal To SUVAULKO TOU, LE TN XPAON TNG KAUTTUANG
BaBuovounong to dpyavo Ba Swoel TEAKN TR 0€ TOCO0TO % AAKOOANG.

Amo To pevoU TOU 0pyavou TAEYETE TN AELToupyla

YES
T0000TO aAkoOANG (PERCENT ALCOHOL)
. ZuvdéeTe To NAekTPOSLO 0TN B€on 2 (apLotepr) umodoxn).
Matdte tnv erthoyn YES
VES EmAéyete tnv BaBpovopunon tou emihektikou nAektpodiou

¢Ooplou. MNatdrte tnv emthoyn YES
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TomoBeteite 10 NAeKTPOSLO HECA OTO TIPOTUTIO SLAAUUA PIE
OUYKEVTPpWON aAkoOANG 14 % (StaAuvpa A).
. Matdte tnv evtoAn YES,
TiepLpEVETE va oTaBepormotnBet kat va ypael RDY
MNpocoxn: 6ev matdte YES, ypddeTe mpwta TN TR TOU

npotunou StaAvpartog (dnA. 14) kot otn cuvexela natdate YES

TomnoBeteite 10 NAeKTPOSLO PETA OTO MPOTUTIO SLAAUUA PE
OUYKEVTPpWON aAkooAng 10 %(StaAupa B).
o Matdrte tnv evtoAn YES,
TEPLUEVETE va oTaBepormolnBet kat va ypael RDY
MNpocoxn: 6ev matdte YES, ypddeTe mpwta TN TN TOU

npotumou StaAvpatog (6nA. 10) kat otn cuvéxela matdte YES

TomoBeteite 10 NAeKTPOSLO HECA OTO TIPOTUTIO SLAAUUA PIE
OUYKEVTpWON aAkooAng 6%(S6taAupa C).
. Matdrte tnv evtoAn YES,
TiepLpEVETE va oTabepormolnBet kat va ypael RDY
MNpocoxn: 6ev matdte YES, ypddeTe mpwta TN TR TOU

npotunou StaAupartog (dnA. 6) kat otn cuvéxela atate YES

YES TomnoBeteite 25 ml kpaol 0TO MAQACTIKO TOTNPAKL AVAAUCNG

MpootiBevtat 5 ml StaAvpatog
YES EDTA/NaF / CH3COOH/CH3COONa (&tdAupa D).
Matdte tnv evioAn YES

TomoBeteite 10 NAektpoddlo Tou pBopiou oto StaAupua, To
YES opyavo Sivel To mooooTo TNG AAKOOANG 0To SLAAU U
(PCT, enti t1c ekato)

NO Matadte tnv emthoynl NO

KAelowo Sdadikaoiag:
o ZemAEveTe 10 NAektpodlo dpBopiou
e A Standard Pour Line

(50z /150 ml)

10%-11.5% 11.5%-13.5% 13.5%-15% >15%
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AnoteAéopata Kat avalvon:

Yuvoilovtdg ta amoteAéopata o€ Eva delypa ano kpaot Ba sivat:

Napddeypa:
Zakxapa (gr/l) 1.0

EAe0Bepn o&utnta (DH) 3.254
OAwn o&Utnta (gr/l) 5.079
EAelBepa Belwdn (mer/l) 19.8
ZuvoAka Bgwwdn (mgr/l) 92.2
AAk0OAN % 11.7

Bivteo:

Avalutikn meplypadn tng dtadikaciog mapouaotdletal oto Bivieo g doknong otn otooeAida tou

nadnuatog oto e-class:

AvdaAuon Kpaouwv

|
g &

Ta oakyxapa €xouv tiun 1.0 g/l mou
xopaktnpilel to kpaoi Enpo.

To pH eival 3.254 onote to kpaot Ba €xel
pLo dpoutwdn yevon.

H oAwn o§utnta sival 5.079 g/l mou eivat
Héoa ota BeopobeTnuéva opla.

Ta eAe0Bepa Oewwdn eivat 19.8 mg/l kat
Ta 6UVOALKA Bewwdn 92.2 mg/l mou &ivel
OTO KPAGL JLOL LKAVOTIOLNTLKH TtpooTaciaL.
To mooooto tng aAkooAng sival 11.7 %
KATATAOOOVTOG TO oTa EAadpLd Kpaold.

To Bivteo elval oTo KaVAAL TOU
gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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EpwtnosLg:

1. Zdakyapa:
a. [ola ival Ta EMKPATECTEPA OAKYAPA OTO LOUOTO;
b. Mowa cdkyoapa elval autd mou PETPATE;
c. Tiekdpalel n Enpodtnta TOU KPACLOU;
d. TLTEPLEXEL N TAUMAETA LA TV OVAAUGH TWV COKXAPWY;
2. O&otnta:
a. Nowa eivat ta kUPLA OEEQ TTOU TIEPLEXOVTAL OTO KPOO(;
b. Tielvain eAevBepn ofutnta;
C. X& TLTIUEG pH kKupaiveTal To Kpaoti;
d. Tidaodahilel to uPnAo kat to xapunAo pH oto kpaoti;
e. MNoia eivat n dtadopd petafd eAevBepng kal oAKRg ofuTNTAG;
f. Mouwog eival o TtthodOTNG KATA TN LETPNON TNG OALKAG oUTNTOG;
g. e TLekdpaletal n oAk ofutnTa;
h. Tu8waAUtng xpnolpomoteitat yia tnv Baduovounon tou dispenser;
3. Oswwén:
a. Tluati yivetau o€ivion oto kpaot;
b. Molog eivat o TItA0d0OTNG;
c. Tati mpootiBetal NaHCO3 oto kpaoti;
d. TatinpootiBevtal NaOH;
e. Tlati mpootiBevratl 2ml H2S04 kat 6xL 1 ml kotd Tn HETPNon Twv oAlkwv Betwdwy;
f. Totl dev Ba mpémet va yivetal untépPfacn Twv TLHwyv o€ SO2 0To KPAOL;
g. Tiblaodpaiilouv ta Bewwdn oto kpaoi;

4. AAKOOAn:

0 o0 T W

Nwg dnpoupyeitat n atbBavoin oto Kpaot;

MNwg ennpealel To TOCOOTO AAKOOANG TN TOLOTNTA EVOG KPAOLOU;

MNati mpootiBetal EDTA oto kpaoi mpLv Tn HETpnon;

Moleg avtdpaocelg mpaypatonotovvtal otn dtadikacia;

Y€ TL TLUEG pH mpémel va elval to delypa mpLy T PETpnon;

BaBpovounon nAektpodiou pe Tt StaAvpata atBavoAng yivetal yLa To mooootd aAKOOANG;
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Aoknon — AvaAvon Autapwv YAwv - EAatoAado
ZKOMOG TNG AoKNnong siva:

H avaAvong Autapwv VAWV Kot EL8KOTEPA EAALOAASOU WG TTPOG TOUG PUCLKOXNHULKOUG TIOLPALLETPOUG
Tov Xapaktnpifouv tn nodtnTtd ToUL.

H o&eidwon twv Autapwyv VAWV Katl Kuplwg Tou AadLlol, TpoEpXeTaL oo To atpoodalptkd ofuyovo Kat
EXEL WG ATMOTEAECHA TO TAYYLOMO aAAG Kal T Ttapaywyn dtadopwy
avemlBupuntwv oopwv. Emiong, ofeibwon twv Autapwv UAwWV
TiPOKAAEeLTaL kKal arnod tnv €kBeon Toug otn Beppokpacia Kabwg
000 MeyoAUtepn elval n Bepuokpacia TOCO €emiTayxUVeETaL
oAoiwon kat avénon tng ofeldbwong toug. Ta HETOAAQ KOl
KUPLWG 0 oldnpog kot 0 XaAKOC evepyouv cav KATOAUTEC OTNV
ofeldbwon twv Autapwv VAwv. TEAOG €vag aKOUA GNHUOVTLKOG
TIAPAYoVTAG TIOU EMNPEATEL ONUAVTIKA Kol TiPpOKaAel aAAoiwon
elvat n Aén vmapén twv eAevBepwv AUTApwWV 0EEWV AKOUA KOL OF

OUYKEVTpWON UKpOTEPN amo 0.5%.

H o&eidwon twv Autapwv uUAwv armo to atpoodatpikd ofuyovo (autoofeidwon) éxeL onpacia ya:

NV avamntuén tou tayylopou (aAAoiwaon ¢ yevong tou AadLou)
e TN napaywyn Stadpopwv 0oUWY AVETILOUUNTWV KAl [N

® TO TTOAUUEPLOUO TWV TIOAU AKOPESTWV AadLwv

e TN MAPOYWYN EVWOEWV UE ONUAVTIKY ducLoloyLkr dpaon

OL petaBolréc mou ocupPaivouv katd tnv ofeidbwon twv Autapwv VAWV yivovtal amd MOAUTTAOKES
avtdpdoelg petafl moAucUvBetwv oucwwv. EToL, ylo T Katovonon Twv mopanmavw Sladlkaolwy,
HEAETNONKOV OL AVTLOPACELG AMAOUCTEPWY OUCLWV OTWE oL LEBUAEOTEPEG TWV 0EEWV eAaikoU, AlveAaikou,
Kol ALVOAEVLKOU.

levikd ta mpwta mpoldvta ofeldwoewg eival Siadopa akopeota udpolmepoleibla ta omola
volotavral mepalté pw aANOLWoN TIPOG EVWOELS ULKPOTEPOU HOPLOKOU BAPOUC I TTPOG EVWOELS TIAPATIANGLOU
poplakoU BApoug Kot TEAOG EVWOELS HeEyOAUTEPOU popLakoU Bapoc.

® LUKPOTEPOU MOopLaKOU BAapoug (LeTA amod oxdon tng aluacidag)
e 1 mapouolou poplakou Bapoug (mpoidvta ofeldoavaywyng)
® 1 UeyaAuTtepoU poplakol BApou (UETA amod SLUEPLOUO 1) TTOAUUEPLOUO)

To dawvopevo g autoofeidwong Twv Autapwv VAWV KaBwE Kal TwV opayOVIwY Tou To ennpealouy,
SlokplveTal Og TPELG XPOVIKEG TIEPLOSOUG PECW TNG HEAETNG TNG TOXUTNTAG LE TNV omola autod eeAiooeTal.
OLtpeLg autol mepiodol eivat oL €€AG:

1. Nepiobdog évapéng:
KaTd TNV omola yivetal n évapén tng aAuoldbwtng avtidpaong.
RH=> R +H

2. Mepiobdog biaboong:
Katd tnv omoia yivetat dtadoon tng aAucldwTAG avtidbpaong. Itn mepiodo autr, yivetal
arnoppodnaon tou ofuyovou Kal oxnuatiletal eAeUBepn pila umepoleldiov (ROO’) otn cuvEXeLla TO
untepoeidlo kabwg kat n pifa tou aAkuAiou.
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R + 02 = ROO
ROO + RH = ROOH + R

3. Mepiobdo¢ tepuariopouv:
Katd Tnv omola yivetalL o TepUHATIONOG TG aAuoldwtng aviidpaong (kabwg yivovtal
avtibpaoelg petalv pllwv).
R +R° 2 R-R
R+ ROO- = ROOR
ROO: + ROO' = ROOR + 0,

H aflohdynon tou BabBuou ofeibwong tou ehatdhadou Baociletal oe mMpoodloplopous T600 TwV
TIPWTOYEVWY TIPOIOVIWV 000 Kal TwV SEUTEPOYEVWY TIPOIOVIWY 0&eldwong. ZTo MPWTOYEVEG OTASLO TNG
ofeldbwong oxnuatilovtalr udpoimnepoleldia amd moAvakopeota Autapd ofEa HECW €VOC UNXAVIOUOU
eAelBepwv Autapwv pLlwv. O aplBuodg umepoeldiwy eival pia mapAUeTPOG N onoila au§Avel avaAoya LE TLG
ouvOnkeg anoBrikeuong kaL cuvtipnong tou eAatdAadou (Urapén ofuyovou, dwe, Bepokpaacia kat xpovog
ouvtipnong). Metd tnv emnitevén MG MEYLOTNG TUNAG, O 0plOUdg umepoeldiwv pelwveTal, Adyw
OXNMOTLOMOU SEUTEPOYEVWV TTPOIOVTIWY TAYYLONG.

Auteoxidation " o
Prmary oxidation products

’ Secondary
F oxidation products

......

Tme
Ta BAoLKA KPLTAPLA TTOU XPNOLLOTIOLOUVTAL YIO XOLPOAKTNPLOOUV TN oldtnta evog eAatdAadou sival:
e HO&uta:

Agixvel TN TEPLEKTIKOTNTA TWV 0§EWV 0TO AatdAado. YPnAEg o§utnTeg mapayovtal otav to eAatdAado
TIPOEPXETOL QMO KOPTO €lval TOAU wpLpog, [ mpooPePBAnuévog and acBEVELEG 1 amd TO KAKO TPOTO
oUAoyng, kaBwg emiong otav ol eALEG Ttapapeivouv yla peydAo SLAoTnUa OTLG ArmoBOAKEG. ZTLG TTEPUTTWOELS
QUTEG avartuooovtal TIOAAOL ULKpoopyaviopol, ol omoiol mpokaAouv udpoAucn Twv TPLYAUKEPLSLWY,
QMOTEAECUA AUTAG TNG Spdong elval n dSnuoupyla eAeUBepwv Autapwv ofEwv aAd katl of€wv aAuacidag
HLKPOU PNKoug (0€lkoU, poriovikoU, K.ATt.) divovtag £€ToL 0To EAALOANSO PELOVEKTIKA XOPAKTNPLOTIKA, OTWE
SUoApPEDSTNG OOUNG.

o O aplOuog twv unepoleldiwv (AY):

Agixvel to BaBuod ofeibwong tou eAatdAadou o MpwTapXlkd otddlo. Ta uTtepogeidia elval xnHLKES
EVWOELG TIou Snuioupyouvtal amd tnv avtidpaon tou ofuyovou pe to €AatdAado. O aplOuog toug
npoodLopilel, mdoo mMpoxwpnUEVN ivat n oeldwon Tou Kal EMITPENEL va eKTLUNOEeL N nAkia Tou KaBwg kat
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yla to €606 TnG amodnkeuong Tou (KaAAG R Kakng). YYnAd umnepoeidla onpaivel otL To eAatddado €xel
UTIOOTEL 0§ELOWTLKEG AAAOLWOELG KOl €TOL Bal EXEL LKPT AVTOXN) OTO XPOVO, N HEYLOTN ETUTPEMOUEVN TLUH YL
10 £€tpa mapBEvo eAatdoAado eival ta to 20 meqO,/Kg.

H oeibwon pnopei va givat eviupatiki f XnULKA:

o H evlupatikn ofeidwon odeiletal otn Spdon Twv Autoeldacwy, evIUUWV TIOU UTIAPXOUV OTOV
e\aLokapro.

o  Hyxnuwkn o€eidwon yivetal katd tn SLApKeLR TNG CUVTAPNONG TOU EAALOAASOU HECW EVOG NXAVLIOUOU
oxnuatiopou eAelBepwv pLlwv

e HotaBepa Kz3z:

Yroloyiletal amnod v anoppodnon ota 232 nm mnou odeiletal ota udpoilnepoleidla Ta omola sivat
ouluyn SLévia Kal TapAyoVTOL OE €vVa TPWTAPXLIKO 0TAdL0 0eidwong. AkOun kat to tapBévo eAatdodado mou
ExeL AndBel amd vy ehatdkaprno, epdavilel kopudn ota 232 nm. Eva AddL rtou eival dpeoko €xeL ueyain
TWUA 0 aUTO TO MAKOG KUMATOG AOyw Twv Sleviwv. H amoppodnon CNUELWVEL ULl LEYLOTN TLUA KAl PETA
napatnpeital otadlokn peiwon mou odpeiletal otn Stdomaon Twv UTEPOEELOWEVWY ALTTAPWY OEEWV TIPOG
Sdeutepoyevn mpoiovta ofeldwonc.

AnoteAei éva S&iktn yLa To eVLAPECO MOCOOTO 0§eibwong Tou eAatoAadou.
e H otaBepa Ka7o:

YrioAoyiletal amo tnv amnoppodnon ota 270 nm AOYyw TO OXNUOATIONO SEUTEPOYEVWV TIPOIOVTWV
ofeldwong onwc KapPBoVUALKEG eVWOELG (KeTOveg kal aAdelideg), oL omoleg eival dsutepoyevry mpoidvta
ofeldbwong n ouluyn tplévia ta omoia mapdayovtal otav to €AaldoAado umoPAAAeTal o€ PBLOUNXAVLKA
enegepyaocia.

H T tou ouvtedeotn amoppodnong Kzzo e€aptdtal anod 1o moco ¢ppéoko eival to eAadAado, 660
TO TIAALO €ival To AASL TOoO Tio HeYAAn amoppodnon €xel ota 270 nm. H T autig g otabepd sival
TIOAU XapNAR QUECWE PETA TN TIApOywyr TOU Kal aufAvetal pe tn mapodo tng nAtkiag tou eAatdAadou. H
€kBeon otnv nAtakn aktvoPolia ) oe uPnAég Bepuokpaoieg emLTayUvouV TN TPoOodo TG yRpavong

Anotelel éva deiktn TNG avOeKkTIKOTNTAG TOU EAatOAadou otnv ofeidwon

H tiun twv otabepwv K urtohoyiletat amno to tuno K=A/C kol avtloTolkel otnv anoppodnaon o€ maxog
kupeAidag 1cm pe Bapog eAaiou 1g oe 100ml StaAvTn.

Omou: A eivat n anoppodnon oto emBuUNTO PRKOG KUpATOG Kat C n cuyKEvTpwon Tou SLaAUaTog o€
g ota 100 ml StaAvpartog.

e O éeiktngR:

Elvar évag emumAéov Selktng yla tov €Aeyxo tnG ofeldwtik Katdotacn tou glatdAadou. MNa to
T(POCSLOPLOUO TOU, XPNOLUOTIOLOUVTAL OL TLEG TwV K32 Kat Kao.
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e O &eiktng AK:

Elval évag Seiktng tng molotnTag kot kabapotntag twv eAatdAadwyv. Xpnolpomnoleital wg Seiktng
voBeiag 6nA. yia miBavr avaulén pe ormopélaia

H amokAlwon autr) npoodlopiletal anod to Tumno:

AK = Kmax _ K(max +4) ';‘ K(max—4-)

Omou umnoAoyiletat apxlkd n péytotng Tung (Ku) e€aobévnong tou
dwto¢ otn meploxn 260-280nm, omou adol Ppebel ylvetal akoua
HETPNON KOL O€ UK KUUATOG KOTA 4 nm peyoAUTEPA Kal 4 nm ULKPOTEPA
QUTWV TG HEYLOTNG (tx av n K elval ota 260 nm, yivetal pio emutAéov
UETpnon ota 256 kal pia ota 264 nm).

AvAAoya LLE TLG TLUEG TWV TTOPAUETPWY, TO EAALOANSO KATATACCETAL
0€ pio amod TG MopaKATW KATNYOpPLE:

MELOVEKTLKO E€suyeviopévo
napBévo (padpvaplopévo)

Ofutnta (%) <0.8

AplBuog
Ynepoeldiwv <20 <20 <20 >20 <5
(meqO_/Kg)
OUVTEAEOTNAG
<2.50 <2.60 <2.60 <3.70 <3.40
232
OUVTEAEOTNAG
<0.20 <0.25 <0.25 >0.25 <1.20
270
Aelktng <0.01 <0.01 <0.01 - <0.16

AK

ITn mapouca AoKnon LETPOUVTAL OAX TA TOPATIAVW XOPAKTNPLOTIKA o€ €va eAatoAado pe e€aipeon tnv
0&UTNTA TOU KOl KATOTACOETOL 0TNV QVTioTOoLXN Katnyopia.
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Newpapatikn Swadikaoia

Avtidpaotipia — Opyava:

o XAwpodoppuio (CHsCI)

® Of&ko oL (CH3COOH)

® |wblouxo Kahwo (KI)

® AwdAupa BeloBeukou vatpiou 0.1 N (NazS203)

® Auulo

® |cooktavio

®  Kwvikég PpLaieg twv 250 ml

® [uteteg akplBeiog petafAntol dykou

* Jipwvia

® Oykopetpikol KUAVSpoL

®  OYKOUETPLKEG PLAAEG

® [lotipLa (Eoewg

® [lpoxotda twv 50 ml

® Zuyog Twv 3 dekadLlkwv

o Qaocpatopwtopetpo uneptwdoug opatou (UV-Viss) StmAng S€oung

® KuypeAideg amo xaAalia (quartz) twv 1 cm

Napapetpol XELPLONOU:

e MRAkn KOpatog pacpatopwtopetpou: 232, 256, 260, 264, 270, 280 nm

O €Aeyxog TG 0&ELOWTIKNAG KATAOTOON TWV AUTAPWV UAWY TIPOYOTOTOLE(TAL:

1. Métpnon tou AplBpov Yniepoeldiwv pe lwdopeTpLkn titthodotnon.
2. Métpnon ¢acHaToPWTOUETPLKWY TTAPAHETPWVY HE paopatodwtopetpo UV/VIS.
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1. Métpnon tou AplOuol Yriepo&eldiwv pe titihodotnon.

O npoodloplopog tou aplBuol twv unepoteldiwv Baciletal otnv ofeidbwaon Tou
twdlovxou kaAiou (KI) oe Beppokpaocia dwuatiov kat oe 0fwvo mepBAAlov anod to B
€VePYO 0uyovo TwV untepoeldiwv. To LwdLo mou ameAeVBEPWVETAL OYKOUETPELTAL UE
StaAupa BeloBeukou vatpiou (NazS:03). H ouvnBng ékdpacn tou aplBuol auvtol
elvat oe xW\lootoicodUvapa umepogeldikol ouydvou avad KAQ Autapnig UANG
(meq02/Kg). ANeg ekdpaoelg tou AY eivat oe mmoleO2/Kg kat pug0,/g. YmapyeL n
€€NG avtlotoLyla PeETAgL TOUG :

1 mmoleO2/Kg = 2 meqO02/Kg = 32 pg0./g N e S

OL avTtid pAoeLg MOV MpaypatonoLlouvIal U avth tn péBodo sival o e€ng:

2to Selypa amo ehatdhado mpootiBetal StaAutng xAwpodoputo (CHCI3), moootnta oflkol oféog
(CH3COOH) kat kopeopévo StaAupa Kl kot tomoBeteite o€ OKOTEWO PEPOC OMOU TIPAYLATOMOLETAL N
MapoKATw avtidpaon katd tn omola ta Lovta tou wdiou (I) ofewbwvovtal o wdbdo (I2) péow Twv
urtepoteldilwv:

KI + CH3COOH - HI + CH3COOK
ROOR + 2HI = 2ROH + I,
N
ROOR + 2Kl + 2CH3COOH > 2ROH + Iz + 2CH3COOK

Ooa meplocotepa UMEPOEELSLA UTIAPXOUV, TOOO TEPLOCOTEPO | TIAPAYETOL, OTN CUVEXELA YLVETOL
TitiAodotnon pe to BeloBeukod vatplo (NaxS:03). Katd tn Stdpkela ¢ titthodotnong to I, avidpd pe to
NazS,03, n avtidpacn cupPaivel otnv udatikn dacn Kat yla to Adyo auto Xpeldletal Loxuprn avadsuon:

2Na25,03 + I, = 2Nal + Na2S406
H avixveuon yivetal pe dtaAdupa apviou, kabwg oto SLdAupa untdpxel mepiooeta Kl, avtidpdet pe to
I, cupdwWva pe TN Tapakdtw apdidpoun avtibpaon:

F+h <> I35

‘EtoL 600 umtdpyxel I oto StdAupa Ba utdpxeL o€ Loopportia KAl To |37, AUTO €lval TTOU AVLXVEVETAL JIE TO
Seiktn Tou apUAou. To dpuAo pall pe to I3 Sivel Eva CUUTAOKO TIOU €XEL EVa LW XpWHA , TO XPWHO AUTO
otapatioel va dnpoupyeitat 0tav 0Ao 1o |, katavalwBOel amnod 1o BeloBeuko vaTpLo Kat €ToL Oa oTapatoeL
va dSnuoupyeital To l37, ivovtag éva dxpwpa StaAuvpa.

AwocAOpata:

Apxikd mAgvovtal oAU KoAd OAa ta okeUn mou Ba xpnotpomnotnBoulv kat tonoBetiovvtal oe dpoupvo
yla va pUyeL OAn n vypacia povo ol KwVIKEG GLAAEG Twv 250 ml Kal oL OYKOUETPLKEG PLAAEG TwV 25 mI. MOALg
oteyvwoouv adatpouvtal amno to ¢oupvo wote dtav xpnotponolnBouv va eival oe Bepuokpacia Swpatiou.

ZTn oUVEXELA SNLLOUPYOUVTOL T TAPAKATW SLaAUpaTo:

A. Asiktng apvAov (1% w/v og 50 ml H20):
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2e Stdhupa 1% w/v ota 100 ml Ba eival 1 gr apvAou, ondte ota 50 ml Ba avtiotoxouv 0.5 gr apvlou,
{uyilete TNV moootnNTa TOU apUAoU o€ Tuyo 3, Sekadikwv Sev xpeldletal PeyaAn akpifeLa yla T mapaoKeUn
auth. H 8tdAvuon yivetal o€ anoviopévo vepo o€ BPaopd, To TEAKO StaAvpa Ba pénel va eival SLavyEg.

B. Kopeopévo diadAvpa Ki:

Zuyilete 4 gr wdlov)ou KaAiou os Luyo 3 Sekadikwv Kot To StaAVeTe o€ 3 Ml AMLOVIOUEVO VEPO OE
HLKPO ot pL Bpacpou, Sev xpetdletal peyaAn akpifela yla tn mapaokeUn auTh.

MOAG napaockevaotei to StaAuvpa Kl puldooetal o€ OKOTEWVO HEPOG.

. AwdAvpa NazS:03 (0.002 N NazS,03 o 100 ml H20)

Mvetal apaiwon and nmukvo dtdlupa mou NayS;03 0.1 N mou cag Sivetal and tov unevBuvo tou
epyaotnpiou. Me Bdaon to vopo tng apaiwong Be eivat:

C1V1 = Csz 9 V1 =Csz/C1 9 V1 = 0.00ZN*lOOmI/O.lN 9 V1 =2 ml

Onote Ba mapete 2 ml pe tnv xprion mutéta akpLBeiag, amno to apxtkd Stalupa Kot Ba Ta ApALWOETE
0€ OYKOUETPLKNA PLAAN Twv 100 ml pe amoviopévo vepod. To SLaAupa auto Ba IPEMEL Vo TTOPLOKEVALOTEL e
akpipela kabwe Oa xpnotpomnonOei wg Tithodotng.

Itn ouvéxela etopalovral ta Seiypata anod sAaoAado

Me tn xpnon runéta paster, {uyilete moootnTa AadLoU o€ KWVIKEG PLAAEG Twv 250 T T
ml amoAAayuéveg amd uvypaciag. Apxlka €xouv tomoBetnBel oto ¢dolpvo yla va
amouakpuvOel n vypaocia kat €xouv £pBeL oe Beppokpacia Swuatiou, katd tn {uywon n f #i"\
KWVLKN TIPENEL va eival o Oeppokpaocia dwpatiov, Stadopetika dev Oa pnopéosl va p \
otaBepononOei o uyog kabwg Ba petafarAstal SLapKwE N vypacio TNG KWVLKAG. =~

OAa ta deiypata Aadlov uyilovtal avotnpd povo oto Juyo akpipeiag 3 dekadikwv.

To €Upog ¢ KABe LUyLong pémel va eival petafy 1.2 kat 2.0 g, ava dLaAn dnA.
ue Slaomopd, SnA. To mpwto delypa va sivat kovta ota 1.2 gr, TO EMOUEVO KATIOU OTh
HEon Kal To tpito Kovid ota 2.0 gr. OL moooTNTEG TOU EAALOAQSOU TTOU XPNOLUOTIOLETAL
elval oxeTlka peyAAeg emeldn) ta meplocotepa eAatdAada mou KukAodopouv otn
TePLOXNS tnG KpNtng elvatl otn katnyopia tou €€tpa mapBEévou Kal £ToL avapévovtal
XOUNAEC TLUEG uTtEPOEELSILWV.

H npoetolpacia twv detypdtwy Sev ylvetal tautoxpova, OAOKANPWVETAL TTPWTA N
KAOe TITIA0SOTNON KAL OTN CUVEXELA YIVETAL N TIPOETOLUOOLO TOU EMOPEVOU Selypatog

ylo TNV EMOMEVN TITIA0SOTNON (MTPAYLOTOTIOLOUVTOL CUVOALKA TPELG OYKOUETPNOELG).
Awadikacia:

ITNn KWVLKN TIou TEPLEXEL To Selypa amod to AadL, otov amaywyo nmpootiBevral 10 ml XAwpododputo
(CHCI3), 15 ml O&wk6 0&0 (CH3COOH) kat 1 ml amo 1o kopeopévo Stalupa KI. Avadevovtal KaAd yla Eva AEMTo
KOl 0T CUVEXELD TOTIOOETOUVTAL OE OKOTELVO LEPOG yLa 5 AeTtTa.

AkplBwG PETA TO TEAOG Twv 5 Aemtwv mpootiBevrat 75 ml vepou (pe tnv akpifela oyKOUETPLKOU
KUAlv6pou), mpootiBetal 1 ml and to StdAupa Tou apUAou Kot to Selypa amokTd éva HwB Xpwuo. 2Tn
ouvéxela TitAodoteitat pe to OSldAupa tou NaxS;03 0.002 N péxplL TOV QMOXPWHOTIOMO TOU.
EnavadapBavetal n dtadikaoia dAAeg U0 HOpEC WOTE TEAIKA VAL EXOUV YIVEL TPELS TITAOSOTAOELC.
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ITn ouvéxela umoAoyilete o aplOuog twv umnepoleldiwv oe YAlootoicoduvapa umepoeldikou
ofuyovou (meq02/Kg) cuudwva pEe TO TAPOKATW TUTIO:

1000+(a)*N

AY.=
B

Onou:

o: 0 0ykog tou NayS,03 og ml

N: H kavovikotnta tou tithoddotn NaxS;03mou eivail 0.002 N
B: To Bapog tou belypatog os gr

Me to TpOmo auTo uTtoAoyiletal o aplBuog twv unepofeldiwv oe meq02/Kg yia tig 3 TITAOS 0T OELG:

2. Métpnon $aopaTtoPWTOUETPLKWVY MAPAUETPWY HE dacpatopwtopetpo UV/VIS

Aladkaoia

Me tn xprion mutéta paster, {uyilete moodtnta Aadlov kovta 0.25 gr o€
uyo Tplwv OeKadIKWY O€ OYKOUETPLK ¢LaAn twv 25 ml mou elvat ./sj,/ﬁL
armaAAaypévn amd tnv uypaocia kot StaAlete pe 25 ml woooktaviou. To —~—ce
SLaAupa tonoBeteite o kuPeAida anod yaAhalla kal o pia deutepn kKupeAida
tomoBeteite mMoooTNTA LoOOKTAVIOU N omoia Ba xpnolpomnolnBel wg TupAd
Selypa (blank).

ITn CUVEXELA yivovTal LETPAOELG anoppodnong ota 232, 270 nm yLa voL UTIOAOYLOTOUV oL oTaBepEC Koz
kat K270, KaBwg emiong peTpAoelg Kal ota 260 kat 280 nm yLa va UTTIOAOYLOTEL N LEYLOTN amoppodnon otn
nieploxn 260 pe 280 nm

TéAog yivovtal dU0 aKOUa ULETPNOELS armoppodnong o€ UAKN KUPOTOG +4 Kal -4 nm amd To UAKOG
KUOTOC TNG MEYLOTNG armoppodnong. Av yla mapddelypa n LEylotn anoppodnon eivat ota 260 nm Ba yivouv
600 enuMA€ov HETPAOELG oTa 256 Kal 264 nm.

I8Laitepn mpoooxn otn Xprion Kat 6to MAUGLULO

Twv KUPeAidwv anod xalalia

YrtoAoyilovtot 6AoL oL mapApETPOL:

o Ki3»
o Ko
e R

o AK

Madi pe tov aplOpud unepogeldiwv (AY) mou UOAOYIOTNKE OTO MPWTO MEPOG YIVETAL KAThYOpLOTIOinoN
yla TNV oS WTLKN Katdotacn Tou Seiypatog Aadiov.
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AnoteAéopata Kat avaivon:

210 TIPWTO UEPOG TNG AOKNONG TIPAYLATOTIOLOATE TPELG OYKOUETPNOELG LE StaAupa NazS;03 0.002 N.
Ze kdBe trthodotnon €xel kataypadel n pala tou eAatddadou mou fuyiotnke KaBwg Kol 0 OYKOG
katavalwong tou Na;S;03 og ml.

Napddeypa:

Tithodotnon Mada (gr) oykoG NazS;03 (ml)

1 1.252 8.10
2 1.515 9.50
3 1.952 12.4

Ze KAOe TItAob0TNON UTtoAOYLlETE 0 APLOUOG TV UTIEPOEELS LWV oUWV LE TO TTAPAKATW TUTIO:

1000*(a)*N
B

AY.=

Onou:

o: 0 0ykog tou NayS,03 og ml

N: H kavovikétnta tou TtitAodotn NazS;03 mou eivat 0.002 N
B: To Bapog tou delypartog o gr

Me to TpOMo auTo uTtoAoyileTal 0 aplBuog Twv untepoteldiwv oe meqO2/Kg yla tig 3 TithodotroeLg:

1 12.9
2 12.5
3 12.7

Ao TG TLpEG Twv A.Y. Ba urtoAoyLloTel n péon T Toug (X = % ) KaBwg KaL n TUTLKA Toug amokAon (

i—%)2
X = /Z(:;% ) Sivovtag TEAKO amoTeAEC AL

AY.=12.74+0.2

210 SeUTEPO PEPOG TNG Aoknong urtoAoyilovtal ot otabepeg Kazz, Kazo KABwG Kat oL mapdpeTpol R kat
AK. OLTlpég ou kataypadnkav eivat:
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Napadsypa:

Napdapetpog

Anoppodnon 232 nm
Anoppodnon 270 nm
Anoppodnon 260 nm
Anoppodnon 280 nm
Anoppodnon 256 nm

Anoppodnon 264 nm

e YnoAoylopog otafspwv Kazz ko Kazo :

OL otaBepég K umoloyilovral Stappéovtag tn amoppddnon oTo aVTLOTOLXO UAKOG KUUOTOG HE TN
OUYKEVTPWONG Tou Stalupatog ekdppaldpevn o % w/v

Apxtka umtoAoyiletal n ocuykévipwaon Tou StaAlpatog ekdpalopevn o % w/v. Ta 0.258 g ehatdoAadou
€xouv SLaAuBel o 25 ml Loooktavio, £€totL pe T pEBodo Twv TpLwy, ota 25 ml avtiotolyouv 0.258 omote ota
100 ml Ba avtiotolyouv 1.032

Omnote n otabepa Koz, Oa eivat:

A 1.619
Kazp==—==—-=1.569
C 1.032
avtiotolya n otabepd Kazo Ba eivat:
0.127
Kazo==—== =0.123
C 1.032

e YmnoAoylopog Seiktn R :

YroAoyiletal ano to Adyo twv Suo otabepwv

e YmoAoylopog Seiktn AK :

YroAoyiletal ano to Tumno:

AK = Kmax _ K(max +4) ';‘ K(max—4-)

Apyxika urtohoyilovtat ot otaBepeg Kase Kat Kzea amd tig amoppodnoelg ota 256 kat 264 nm avtiotolxa,
Sivovtag Kase= 0.251 kat Koga= 0.203 onote to AK =-0.051.

Zuvoyilovtag ta amoteAéopata yla éva Selypa eAatodado Ba sivat:
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Napdapetpog Twn

A.Y. 12.7
1.569
0.123
12.76

-0.051

Me TI§ TapAHETPOUG AUTOUG TO avaAuopevo eAatdAado tonoBeteite otn Katnyopia tov £§tpa
napBivou.

Bivteo:

AvoAutikn meplypadn tng Stadikaciag mapouaoialetal oto Bivteo NG AoknonG otn LoTooeAida Tou
pHalnuoatog oto e-class:

; . s , To Bivteo elvatl 0To KaVAAL TOU
AvdaAuon Autapwv YAwv - EAatoAado
gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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EpwTtroELg:

1. T oo Adyw xpnotuomnotovvral kupeAideg amnod xahalia;

2. Moo ival To 6plo Tou AY yla to £€tpa mapBEvo eAatoAado;

3. Hturtodotnon yia to mposdloplopo twv AY pe Tt Stahupa yivetal;

4. Tati xpnowonowjoate Kl otnv titihodotnon;

5. Mola npoiovta o€eidbwong amoppodoulv otn mepLloxn Twv 270 nm;
AOKNOELG:

1) Ymoloyiote Tov AY yla TIG MOPAKATW TELPAUATIKEG PETPACELG KOL SWOTE TN UEON TLUA TOUG KAl T
TUTULKI) QTtOKALON aKOAOUBWVTAC TOUG KOWVOVEG TWV ONUAVTIKWVY Kot Sekadikwv Pndiwv:

pappdpia Aadov  ‘Oykog NazS:03 o mi

1" 1.216 10.1
2" 1.410 12.0
3" 1.615 13.2

2) Me TIC MOPOAKATW TELPAUATIKEG UETPNOELG umoloyiote ta K3z, Kazo, AK, R, Bewpwvtag oOtL n
OUYKEVTPWON Tou Selypatog mpog avaiuon ntav C=0.985 (g/100ml) :

Mnkog kUpatog (nm) Anoppodnon

232 1.927
260 0.170
270 0.136
280 0.124
264 0.153
256 0.213
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Aoknon — AywyLopETpia
ZKOMAG TNG AoKnong eivat:

H Xprion TEXVIKWV AYWYLLOHUETPLAG YLOL TNV EVPECH TNG CUYKEVTPWONG
QyVWoTtwv SIaAvpdtwyv

H aywylpopetpila ivat pla péBodog avaluong rmou Baoiletal
oTn UETPNON TNG NAEKTPLKAG aywyluotntag dtaAvpdtwy. Elval pa
ano TG apxalotepeg peBOSoug avaluong n omoia cuvexilel va
XPNOLUOTIOLEITAL Ylo OPLOPEVEG QVOAUCELG Kal €LOLKOTEPA OTA
epyaotipla putoloyiag kat edadoloyiag. H aywylpopeTpia propet
va xpnolpomnolnBel cav dpeon aAAd kal cav €upeon HEB0SOG
avaAuong.

Ta O&lddopa €idn vepol €xouv OSLOPOPETIKEG TLUEG

OYWYLLOTNTAG AOYyw tou Sladopetikol poptiou LOVTWVY Tou TepLEXouV. Na mapddelypa 1o unepkabapo
VEPO €XEL OXEOOV UNBEVIKEG TIUEC AYyWYLHLOTNTAG, OTIWE KL TO ATILOVIOUEVO VEPO, GTAVOVTAC OE TLIUEG 20 pe
100 uS/cm yia to vepd tng Bpoxng kot 500 pe 1000 puS/cm yia to mooLpo vepd. Mia amd tng Xprong g
OYWYLLOTNTAG ELVaL YLO TOV EAEYXO TNG TTOLOTNTOG TWV VEPWY, N AYyWYLULOTNTA TOUG Tou¢ odelleTal ota AAata
TIOU TIEPLEXOUV KaL KUplwg ota ovta acPeotiou Kat payvnoiou. Avaloya He T TLUA TNG aywYLUOTNTAG TOU
VEPOU Umopel va katnyoplomolnBei and moAl poAako €wg oAU OKANPO VEPO OTIOU OL CUYKEVTPWOELG TWV
LOVTWV £lval oAU PEYAAEG.

Xapaktnplopdg vepol  Aywyipdtnta (1uS/cm)
MoAU paAako 0-140
MaAako (rtooipo) 140-300
Métpla paAako 300-500
IXETKA OKANPO 500-640
2kAnpo 640-840

MoAV okAnpo >840

H HAekTpIK AywyLotnTa sival To avtiotpodo tn¢ aviiotaong Kal eEKPPAleL TNV EUKOALA HE TNV omoia
TLEPVAEL ATIO KATIOLO UALKO OWA TO NAEKTPLKO pel A HEoa amd KAmolo UALKO. Oco peyaAUTepn €lval n TN
NG AYWYLULOTNTOG TOU UALKOU, TO00 €UKOAOTEPA SLEPXETAL TO NAEKTPLKO pevpa am’ auto. H aywylpotnta

Sivetal o povadeg S (siemens) 4 mho (ohm?) . G =

x|

H Avtiotaon ekdpalel tn dugkoAia e Tnv omoia oL dopeic Tou pevpaTOG (NAEKTPOVLA, LOVTA) UITOpOUV

Vo TIEPACOUV PEoa amod aywyoug, divetal oe ohm. R = p%
Omnou: p = ebkn avtiotacn (ohm*cm)
L = unkog aywyou (cm)

S > grudavela aywyoul (cm?)
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EWdwkn avtiotaon (p): Eival n avtiotaon evég kulivbpou tng ouoiag 1cm o uAkog kot 1cm? og KABetn
erupaveLa.

Zuvbudlovtag TIG apandvw eELCWOELG, N OyWYLHOTNTA YivETOL:

€181\ aywyLlpotTnTa npog tn otadepd aywyLpotntag
1 S
1S

= — = - — = =— —= = E: = = * lcm
G—R—>G—pL —>G pL >G GELSL > >G GEL6 l/C

e Hoxéon L/S Sivel Tn otaBepd aywytpotntog tou NAeKTpodiou Kat cupBoAieTal pe € o povadec cm™.

o XopaktnploTikn SLoTNTa KABE aywyouL €lval n LKA AywyLHOTNTA TOU N omola eaptdatal and tn ¢uon
TOU UALKOU Qo TO OToio €lval KATOOKEVOOUEVOG. AUTH €lval lon UE TNV aywyLluotnTa ou epdaviletal
avapeoa oe SU0 £6peg eVOC KUBOU KATAOKEUAOUEVOG Ao TO (810 UALKO Tou aywyoU e akun 1cm. H
€18KN aywyLpotnTa ival To aviiotpodo NG EL8IKAG avtiotaong Ges =% oe povadec ohm**em™ 1 S*em-

1

H aywydtnta pag ovoiog e§aptatol ano: 1 ¢cm

* To péyebog Twv LoVIwv

000 ukpoOTEPA KAl TILO Ypriyopa €lval ta Lovia, 1éco peyaAltepn Ba eival n nAeKTpLKA
aywyluotnTa.

* To doprtio TwWV LOVTWYV

peyaAutepo dpoptio Ba avilotolxel o peyalutepn aywyLuotnTa
*  TnmoodtnTa TWV LOVIWV.

000 nepLocoTEPA LOVTA UTIAPXOUV 0TO SLAAU A, TOOO peyaAutepn Ba ival n aywyLuotnta.
* Tn Oepuokpacia.

lovikn Kwvntikotnta auéAavetal Pe Tnv avénon tng Bepuokpaociag.
* To dlaAuTn.

000 1o MoALKOG glval 0 SLAAUTNG TO0O KOAUTEPOG Elval O LOVIGUOG TWV OUCLWV

AYWYLHLOMUETPLKEC TITAOSOTNOELG:

KaBe ouoia pmopel va avaAuBel otav Bploketal oe kabBapr popdn. AvtilBetwg otav to StdAupa
TepLEXEL akaBapoile¢ n avaluon TMoAAEC dopég elval oxedov adlvartn. e auty Tn MepUMTIwon n
QY WYLLOMETPLKA TLITAOSOTNON €lval 1o xprAoLun SLotL umopouv va avaAuBouv Stadopetikd Lovta oto iblo
Stadhupa. H peBodog Baoiletal oto OTL €vag TLTAodOTNG TPooTiBeTaL 0TO SLAAUMA, KoL N aywyLuotnTa
HELWVETOL HEXPL TO LoodUvapo onueio. MeTd to Llooduvapo onueio n aywyluotnta avédvel. Me autov Tto
TPOMo dnuloupyeital éva dtaypappa pe oxnua V, pe to Llooduvapo onpeio va gival oto onueio aAAayngc.

To akpBég oxnua TG KoUmUAng mou Sivetal amod tn ypadikn mopdotacn NG aywyLludtntog tou
SLOAUPATOG WG TIPOG TOV OYKO TOU TITA0SOTN, e§aptdtal amo To Ttthodotn, to Tithodotolpuevo SLtaAupa Kot

Vv avtibpaon ttthodotnong

H Baown Stadopd peTafl TMOTEVOLOMETPLKWY KL QAYWYLLOUETPLKWY TITAodoTAcEWY €lval OtL ol
TIOTEVOLOUETPLKEG TLITAOSOTACELG HETPOUV TO SUVAULKO TNG AVAAUOUEVNG ousiag, EVW OL AYWYLLOUETPLKES
TLTAOSOTACELG LETPOUV TNV NAEKTPOAUTLKA OYWYLHLOTNTA TOU avoAUTH.
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AYWYLHOUETPLKEG TITAOSOTAOELG UIOPEL va Elvat:
1. loxupo o&u- ue Loxupn Baon.

Katd tn ©ithod0tnon evog Loxupou 0€€og armod pia Loxupn BAcn, apxXkA N aywyLLoTnTo LELWVETAL AOYW
™G avtidpaong tou mpwrtoviou tou of€og pe to USPOEUALO TG Bdaong Sivovtdg vepd, to aAdtL Tou
ONULOUPYELTE EXEL ULKPOTEPN AYWYLHOTNTA aTtd TO apxko ofu. Otav katavalwbel teAelwg To o€V, n eTAéov
npooBnkn Bdaong Ba €xeL wg amotéAeopa TNV avénon NG aywylotntag. To wooduvapo onueio eival otn
oAAayn TNG KAUTTUANG.

Ioyvpd o0&V - woyvpn Paon Ac0gvég 050 - woupn) Bdon

g 2
g £
5 = i
= 3 !
5 : 3 i
X | I |

i :

loxupr Baon Oykog (ml) loxupr Baon Oykog (ml)

2. AcBevég 00 pe woxupn Baon.

21N nepintwon aobevolg 0€€0G , apXLKA N aywyLLotnTd tou SltaAlpatog auvéavetal eAadpwe, autd
odeileTal 0To OTLTO AAATLTIOU SnuLoupyeitat amnd tn e§oudeTépwon Tou aoBevoug o&€og, Stiotatal mMARpwWG,
EVW TO apXlkd ofL emeldn nrav aocBevég eixe peplkn Stdotacn. Metd tnv e€oudetépwon tou of€og n
erumAéov mpooBnkn Bdaong Ba aufdvel €vtova TNV aywyllotnta tou StaAlpatog. AnA. n aywyluotnta
ouvexilel va au&avetal Kot LETA TO LooSUVANO onUELlo OAAA peE pHeyaAUTEPO PUBUO, TO LOOSUVANO CnUELD
elvat otn aAayn tng KAlong TG KaUmUANg.

3. Miyua o§éwv-loxupn Baon.

Av éva piypa aoBevoug kat Loxupol o&€og tithodotnBet and oxupn Bdaon, n mpwtn avtidbpacn mou
TIPOYLLOTOTIOLELTAL €LVl N OVTLKATAOTOON TWV MPWTOVIWVY TIOU TIPOEPXOVTAL OO TO LOXUPO 0§V amod ta
Katovta tng Bacews. H aywylpnotnta oto otadlo auto PETABAAMETOL OTWG OTNV QAN TEPLMTWON TNG
TITA0S0TACEWCG LOXUPOU 0€£0G amo Loxupn Bacon (dnA. pelwveTal), ZTn CUVEXELA TA N LOVI{OMEVO LOPLA TOU
a0Bevoug of€og avtidpouv pe tnv Bdaon kal avtikabiotavtal anod ta Lovta Tou oxnUaTtl{Opevou AAaTog e
anmotéAeopa TNV avénon tg aywyluotntag Onwg otn mepintwon tithodotnoew acBevolg oféog amo
oxupn Baon. Metd akoAouBel avgnon g aywylotnTag He peyalutepo puBud. Itn mepimtwon auvtn
untdpxouv duo Looduvaua onpeia, TO MPWTO AVTLOTOLKEL oTNV €60UBETEPWON TOU LOXUPOU 0EEOG Kal TO
beutepo otnv e€oubeTépwaon Tou acBevolg oféoc.
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Miypa o&mv - woyvpn Pdon

%)

£
5 C
= 7%
< ..

-8 % o
= IZ Qe et
> pO
3 ;
=

<

loxupn Baon Oykog (ml)

4. loxupo i acBevég 0§ pe acBevig Baon.

Otav of€a tithodotouvtal pe aoBeveic Bacelg, n ypadikn mapdotacn npLv To L.ooduvapo onueio ivat
OpoLa Le auTh Tou AapBavetat katd tnv avtiotolyn TLitAodotnon e woxupn Baon, SnA. oto Loxupo ofyL uLa
évtovn pelwon kal oto acBevég ofU pla pkpn avénon. Metd 1o Wwoduvapuo onuelo, N aywyLluotnTa
Tapapevel otabepr mapd tn cuvexn mpooBnkn Tng acBevig Baong Adyw tou OTL n Tepiooela tng faong Oa
Bploketat oto StdAupa uTtd popdn adldotatwy poplwv.

Ioyvpé oZb - acBeviig Paon Ac0Ogvég 080 - aoBeviic faon

Aywyuotnta (mS)
Aywywiotnta (mS)

AcBevn Bdaon oykog (ml) AcBevr) Bdon oykog (ml)

5. TwrAodotnoelg kKablnoewg.

KaBwg mpootiBetal o ttAodotng dnuioupyeital ifnpo KaL €tol N oywyloTnTa tou SLaAUpaTog
HELWVETOL, HEXPL TO LoOSUVAUO onpelo. 2To Looduvapo onueio £xel kKatavaAlwBOel o avaAlTng Kal £TOL UE TN
npoocBnkn tou TItAodOTN N aywylpotnta Ba apxioel va peyaAwvel, dnpoupywvtag eva oxnua V oto
SLaypappo oywyLLoTnNTaC TPOC TOV OYKO TOU TITA0SOTN

Tulodotioels kaOilnoemg

Aywyuotnta (mS)

oykog (ml)
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OpyavolAoyia:

MNa tn MHETPNON TNG NAEKTPIKAG AYWYLULOTNTOG
XPNOLUOTIOLEITAL EVA AYWYLHUOUETPO, TIOU TEPAAUPBAVEL TO
NAEKTPOSLO Kol €va awoOntipa Bepuokpaciag kabwg n
Bepuokpacia mailel onuavtikd pPOoAo otn TR  TNG
oywyLuoTnTag n apxn Aettoupyia tou onoiou Baciletal o
pLa tpomormotnpévn dataén tng yédupag Wheatstone. e
avtiBeon pe wn TUTUKN YEdupa Wheatstone, n uia
avtiotaon €XEL QVTIKATAOTOOElL UE HLa AyWYLLOUETPLKN
KUPEAN TIOU TEPLEXEL TO NAEKTPOAUTIKO SldAupa. Itnv
OYWYLUOUETpl QUTO TOU METPATE €lval n NAEKTPLKA
avtiotaon Tou StaAupatog mou apepBANAETAL LETAEU TWV
NAEKTPOSIWV (TO AYWYLLOUETPLKO KUTTOPO HETPNONG).

yeadphone

¢

A.C. Source

Ma tn HETPNON TNG AYWYLHOTNTAG TWV SLAAUUATWY ouVABWG XPNOLUOTIOLELTAL VA AYWYLLOUETPO UE
NAekTpOSLa mMAativag. Autod meplhapBavel SU0 nAekTpodia amd PeTaAAkA UM TAaTivag (AeukOXPUOCOG)
elvaL TormoBetnUEVA QVTIOLAPETPLKA, OE CUYKEKPLUEVN ATTOOTACHN UETAEU TOUG, EVTOG HLOG YUAALVNG KUY EANG

(kOAWVEpog) kavng va PBubiletal oto SlaAuvpa mpog avaAuon lMNa tnv amoduyr aAloiwong Toug, eival

KOATAOKEUACMEVO OTTO TO UALKO QUTO TIOU €lval €va UALKO TIOAU avOEKTIKO Ko EXEL KOL TIOAU KOAN) NAEKTPLKAG

aywyluotnta. Eniong eival emikalvppéva pe pavpo Aeukoxpuoo (dnA. pavpn mAativa ) pe okomo adevog

™V avénon ¢ evepyolg emidAVELAG TOUC Kal AdETEPOU TN Mpootacia Toug ano ¢Bopéc. MNa tn HEtpnon

NG avtioTaong XpnoLUomnoLeital eVOAAAOCOUEVO peVUA EMELSN N XpHoN ouvexoug pevpatog Ba eixe oav

anotéAeopa tn MOAwaon Tou nAektpodiov Snuloupywvtag nAektpoAuon tou dtoAbpatog. H ouxvotnta tou

peupaTog Kupaivetatl ota 80-20.000 Hz kat n A TnG kaBopiletal avaloywg To emBupunto eUPOG LETPNONG.

H moodtnta Tou peVULATOG OXETIIETAL AUEDA LLE TN CUYKEVTPWON TWV LOVTWV 0To SLAAupa.
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To NAEKTPOVLIKO LEPOG TOU OPYAVOU aIOTEAELTOL MO TPELG SLOKOTTEG:

J

Cell Constant K] [ A T C_(25°C)
Am.) ON OFF
(¢

e Awkontng 1: PuBuilel tn mapdpetpo mou eudaviletal otnv 08dévn tou opydvou. Awobétel 4
SLapopeTIKEG EMIAOYEG:
l. TO 6pyavo va eival kKAeloto (off)
II. 1N Bepuokpacia tou StaAvpartog (°C)
lll.  tn otaBepd kuPéAng Ttou nAektpodiou (KA C)
IV. v aywywotnta tou dtaAvpatog (COND)

e Awakontng 2: PuBuilel tn kAlpaka, yevika 6co xapnAotepn n kAlpaka tooco KoAUTeEPN akpifela.
AlaBeTeL 4 SLadOPETIKEG KALLOKEG:
.  Méxptta 200 uS
.  MéxptLta 2000 pS
. MéxpLta 20 mS
IV.  MéxpLta 200 mS)

e Awakontng 3: H aywyLpotnta PeTplétal otn Bepuokpacia Tou StaAUpatog, 0Tav o SLakomTng ivat
KAELOTOC SLVEL TN TLUN TNG OyWYLUOTNTAC O aUTh TN Bepuokpacia, evw Otav eival avolktog Sivel Tn
TLUA TNG OYWYLHLOTNTAG e avaywyn otoug 25° C.

120



H epyaoctnplakni aocknon nepltAapBavel tpia pHépn:

A.Zto Tmpwto HEpOG Tpoodlopiletat n otabepd ™G  KuPeAng (C) Tou  nAektpodiou.

B. Zto 6eltepo UEpPOG Tpooblopiletal n ouykevipwon &vog StaAvpatog BaCl, pe ™ péBodo 1ng
QY WYLLOHETPLKAG TITAoSOTNONG.

. Zto tpito pépog npoaodlopiletal n pala pag dyvwotng moootntag CaSOs Heow pia KAUUANG avadopag

HE UETPNOELG AYWYLLOTNTOC.

Newpapatikn Swadikaoia

Avtidpaotipia — Opyava:

e KCI

® NaxSO4
e BaCl;

® (CaSOs

®  OYKOUETPLKEG PLAAEG

® Oykopetpikol KUAVSpoL

®  Kwvikn ¢Lain twv 250 ml

® [lothpLa (Eoewg

® [lpoxotda twv 25 ml

e [uéta akpiBeiag petaBAntol dykou

* Jipwvia

® Zuyog akpieiag twv 4 dekadikwv

®  AYWYLUOUETPO HE NAEKTPOSLA TTAATIVAG

® J)OoTNUA UTIEPAXWV
NopApETPOL XELPLOKOU AYWYLHOUETPOU:
e 1° uépog: XwpLg avaywyn otoug 25 °C (Stakomtng 3 KAELoTOG),

erloyn KAlpoka otn xapnAdtepn duvatn (Stakomtng 2)

e 2° kot 3° HEPOG: e avaywyn otoug 25 °C (Sltakomtng 3 avolkTog)

erloyn KAlpaka otn xapnAdtepn duvatn (Stakomtng 2)
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A. Eupeon tng Ztabepa tng KupéAng (C):

Oa umoloylotel melpapaTik@ tn otabepd tou nAektpodiou K (4 C). MNa tov umoloylopuo Ba
xpnotuornownBet tnv e€lowon:

GeuS = G*C.

H tun tou G eival n T mou umtoAoyiletat Katd tn SLAPKELA TOU TIELPAUATOS Ao To Opyavo, EVW N
TLUA TOU Ggs UTTOAOYLZETAL Ao TN KAUMTUAN BaBpovounong mou ivat xapaktneLoTikn yla Kabe nAektpodio
Kol Slvetal amod To KATAOKEUAOTH) TOU.

Apxwka mapaokevalovtal Stalvpata KCl n ouykévipwon Twv omoilwv e€aptdtal amod tn TLUR TG
otaBepa tn¢ kuPeAidag. Ito mapakdtw Tivaka Sivovtal ol cuykevipwoell tou StaAupatog KCI mou
XPELAETAL VO TTOPOOKEUACOTOUV OE OXEON LE TIG OVOUEVOUEVEG TLUEG TNG OTABEPA C. ITO OUYKEKPLUEVO
NAEKTPOSLO N BewpnTLKA T TNEG oTaBepd ¢ eivat 1 cm?, ondte Ba MPEMEL va MapaokELAOTOUV StoAUpaTa
KCl ouykévtpwong 0.01 M.

Avapevopevn otaBepd Zuykévipwon

K (cm-1) AwaAvpatog KCI (M) - —\

0.01 0.001
0.1 0.01
1 0.01
10 0.1
50 0.1

Awadikaoia:

Yrohoyiote tn moootnta KCl mou npémnet va {uylotel wote va npoku el Stahupa ouykévipwong 0.01
M ota 100 ml StaAUpatog. Apxika Ba mapackevdoete va StaAvpa 10 dopEg Lo MUKVO WOoTe va PELwOEL To
odaipa otnv Luylong. Zuyilete og {uyo Twv 4 SekadIKWV e akpiBeLa Kal TTapaoKeEUATETAL TO APXLKO SLAAU LA
He ouykévtpwon 0.1 M. And auto Ba KAVETE apalwaon WOoTE Vo KATOANYETE OTNV TEALKN) CUYKEVTPWON TWV
0.01 M. @a kdvete TNV apaiwon Tpelg opég kat mopaockevalovrat Tpia StadopeTikad StaAvpata idLag Opwg
OUYKEVTPpWONG. Me KAELOTO To SLakomtn 3 (xwplg avaywyn otoug 25 °C) HETPATE TNV AYWYLLOTNTA TWV TPLWV
StaAupdatwy kabwg kot Tn Beppokpacia Toug.
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B. EUpeon tn¢ ouykévipwong BaCl, pe Aywytpopetpikn Tithodotnon:

Elvar pa aywytpopetpiki tithodotnon kabilnong. H péBodog Baoiletal oto otL €vag TitAodotng
TPOOTIOETAL 0TO SLAAU A KAL N AYWYLLOTNTO LELWVETOL LEXPL TO LOOSUVARO ONHELO KOL LETA TO LOOSUVANO
onueio auth avédvel. Me autov TO TPOTO TIPOKUTITEL €va SLaypappa pe oxnua V oto omnoio to .woduvauo
onueio eival oto onueio aAhayng, oto onueio Topng dnA. Twv Vo ubslwv. To AyvwoTto SLaAupa TIEPLEXEL
BaCl; kat tithodoteitat pe NazSO4 LETPWVTAC CUVEXWE TNV OyWYLUOTNTA TOoU SLaAUpaToC.

OL avTLdpAcELg IOV TTpayoTOomoLlouvTaL lvat oL €EAG:

BaCl; + Na;SO4 - BaSO4 + 2NaCl
N
Ba*2 + 2Cl + 2Na*+ SO42 - BaSO4 (5 + 2Na* + 2CI"

Buret —

Stir bar \

g Ba?* g

: Na' :

[y [y

-5 = .

3 = :

> > |

] ] '

< \ < :
:
:

Oykog Na,SO, (ml) Oykog Na,SO, (ml)

210 Sldypappa daivetal mwg Ba ATAV N AywWyLLOTNTA TOU KABE LOVTOG XwpLota av Atav duvath n
napakoAovBnon tng mopeiag tou. H ttAodotnon fexkwvd pe pa apxikn moocotnta BaCl, otnv omola
npootiBetat otadlakd moootnta NaSOs péow pLag mpoxotdag. H pétpnon tng aywyLwotnTag YiveTal oto
StdAupa pe to BaCl; avd 0.5 ml mpooBrikng mpoturou Tithoddtn. Zekvwvtag tn trthodotnon ta tovta SO472
ToU TITA0S6TN avtldpouv pe ta Lovta Ba*? ou Bpiokovtat oto StdAupa BaCl; mpog oxnuatiopd tou aAatog
BaS0: (s) to omoio daivetat cav eva Aeuko ilnpa. Oco nmpootiBetal Na;SO4 n aywyludtnta mou odelletal
oTa LOVTa Ba*t? HELWVETOL CUVEXWE £WE OTOU aUTA KatavahwBoUv MAApwC (Looduvapo onpeio). Tuveyilovtag
™ npooBnkn NaxS04 petd To LoodUvapo onueio mapatnpeital avénon TG aywyLLOTNTAG AOYW TWV LOVIWV
5042 kaBw¢ mAéov Sev umdpyxouv WOvta Ba*? yla va avttldpdoouv Kol dpa TIapopéVouV eAeUBepa 0To
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SLaAupa. Zto uTtoAouta LOVTA, N YWYLHOTNTA AOYW TwV LOVTWV Tou Na* ekvael amod to 0 kabwg apxikd Sev
uTtApPXe ToootnTa Wvtwv Na* oto tithodotoupevo StaAvpa kat adol autd SEV CUUPETEXOUV OE Kauia
avtidpaon Ba cucowpelovtal oto SLAAUPA Kal EToL Ba €X0UV pLa cUVEXH AUENON OTNV AYWYLLOTNTA TOUG
(mapatnpeitatl n ouvexng avénon). TEAOC, N aywyluoTnTa TwV LOVTWV CI" mapapével otabepn kab’ 6An tn
SLapkela Tng Tithodotnong adou umdpyxouv amo tnv apxn oto StaAupa kat dev avtdpolV pe KAToLo amo ta
UTTOAOLTTAL LOVTA LE ATIOTEAECA N CUYKEVTPWON TOUG VA TIAPAUEVEL OTABOEPT).

To aywylHOpETpo SeV SLaKPIVEL TIG EMLUEPOUG AYWYLHOTNTEG, LETPAEL TN CUVOALKN QywyLLOTNTO TOU
SLOAUPATOG, N aywYLHOTNTA Tou SlaAupatog eival To ABpolopa Twv EMUEPOUE AYWYLLOTATWY Tou KABe
Lovtog. To amnotéAeopa 6Awv Sivetal oto mapakdtw dtaypappa. O oykog¢ tou NaSO4 mou avTloTolXel oTo
onueio Toung Twv euBelwv divel to Looduvapo onueio.

Awadikaoia:

o Apxwa napaockevaovtal 100 ml StaAvpartog NaxSO4 akpfrg ouykevipwong 0.1 M. YrioAoyiletal
n moootnta NazSO4 kat {uyilete og (uyo Twv 4 SeKadIKWVY LE OKPIBELA WOTE N TEALKH CUYKEVTPWON
va givat 0.1 M.

e Jtn ouvéxela mapaockeuvdlovrtat 200 ml dtaAvpatog BaCl, ouykévipwong mepimou 0.01 M.
YrioAoyiletal n moootnta BaCl, kat uyilete o€ Quyd twv 4 dekadlkwv xwplg Opwg edw va givat
anapaitntn n akpifela otn cuykévipwon tou BaCl, Adyw tou otL autr Oa mpoodiloplotel and tn
Tithodotnon.

Metadépovtat 50 ml amoé to SidAupa tou BaCl, (akpifela oykopeTplkig GLaAng twv 50 ml)
ouykévtpwong 0.01 M kat tithodotouvtal pe to StdAupa NaSO4 akplBng cuykevipwong 0.1 M. KaBe dopa
npootiBevtat 0.5 ml StaAvpatog NapSOs pe tn Xxprion tng mpoxoidag kat Kataypddetal n TN TG
OYWYLLOTNTAG, OAEC OL HETPAOELG TNG AYWYLULOTNTOG yivovTal Pe avaywyn Tng Oepuokpaciag otoug 25°C
(6lakomTNg 3 AvOLKTOG). MPAyLATOTOLOUVTOL TOCEG LETPHROELG WOTE O APLOUOG TWV PETPHOEWY TOU YiveTal
KOTA TN pelwon NG aywyluotntag va eival o idlog pe autév g avénong, wote va dnuwoupynbolv duo
€uBeieg pe Tov 1610 aplBuo onuelwv.

LRI (T 1
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. EUpeon TG ouykévipwong ayvwotou CaSO; amd METPAOEL OYWYLHOTNTAG HECW
KQUITUAN avadopag:

H péBodog autn edpapudletol owotd o€ SLOAUUATA TTOU TIEPLEXOUV HOVO pLa StaAupévn ouaia, (o€u,
Baon, n aAag). Ztn nepimtwon SLaAU LaTOG TTOAAWY OUGCLWV UITOPOUV VA YIVOUV HLOVO OXETIKEG ETPHOELG Kall
Ta anoteAéopata va 600oUv og Looduvaun moocotnta NaCl. Anpoupyeitatl pio KopmuAn avadopdg tng
OYWYLLOTNTAG WG MPOG TN Kala TG ouoiag Kot otn cuvéxela n pala tou ayvwotou delypatog urmoAoyiletatl
arnod tnv e§lowon ™G KAUMUANG avadopdg.

8000
FeViKA oL KAUTUAEG QUTEG OeV €lval YPAUULIKES yLa /

6000 / / i \\ >
N/ S e
11/ ¢

4000

HEYAAO €UPOG CUYKEVTPWONG Tou aAatog. KabBwg aufavel n 7000
OUYKEVTPpWON Tou AAaTog, o Babuog dtdotaong EAQTTWVETAL

KOl £TOL XAVETOL N YPOUULIKOTNTA. MAVW amod pLo OpLOPEVN
OUYKEVTPWON ETEPXETAL KOPEOHUOG TNG OYWYLULOTNTAG KO
QUTA 1N OUYKEKPLUEVN oOUYkEVIpwon Olvel ™ TN

SLOAUTOTNTAG TOU OUYKEKPLUEVOU QAQTOGC. ZTO TIOPOKATW
Saypappa paivetal n petafoAn tng EL6IKAG AYWYLHLOTNTAG
Stadopwv aAdTwy KATA TNV aENON TG GLYKEVTPMOONG TOVG.

3000

KCl |
Awadikaoia: /
2000

10%x (Specific conductivity)

A

e [apaockevalovtal 4 Stadopetikd StahUpata CaSOsTwv

100 ml yvwotng ouykévipwong petagu 0.1 éwg 2.0 g/l w

1000

WOTE va lval HEoA O0TO YPOUULKO EUpOG Tou. Ta 4 autd

s MeSo,
SloAbpata Ba  mpémel va  €xouv  SLadOpeTIKEG 0 CH3COOH NHs
OUYKEVIPWOELG TToU Ba KOAUTITOUV OAO TO TTAPATIAVW 0 5 10 15
gUpog (ry. Eva StdAupa pe cuykévipwaon kovtd oto 0.2 Concentration of solutions(gEq/I(18°C))

g/, éva kovta oto 0.8 g/, £éva kovtad oto 1.2 g/l kat éva kovta oto 1.8 g/l).

e Jag Slvetal and tov umevBuvo Tou gpyaoctnpiou StdAupa CaSOs AyvwoTnNG CUYKEVTPWONG, TIOU OUWE
elval péoa Opwg oto 1610 eVPOC TWV MPOTUTIWV SLAAUUATWYV

® TN OCUVEXELD TIPOYMOTOTOLOUVTIAL OL METPAOELG TNG OYWYLHOTNTAG o€ KABe StdAupa (mpdtuma Kal
AyvwoTo) Pe avaywyn otoug 25°C (o dtakomtng 3 elval avolktog)

'OAeg oL Quyioelg yivovtan os {uyo 4“Y Sekadikwv pe akpipeta dnA. 0.0000 gr
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AnoteAéopata Ko avaivon:

A. ZTo MPWTO MEPOG TNG AOKNONG Bl €XETE 3 PETPNOELG TNG AYWYLHLOTNTAG KAl 3 TIG BepUOKPOOIe TWV
StaAupdtwy.

Napadsypa:

Aywywotnta  Oeppokpaocia

(ms) (°C)

' 1395 23.7
n 1382 23.1
H 1387 23.2

H ox€on tng eL81KNE aywyLULOTNTAS e Tn Bepuokpaoia Sivetal amod To kataokeuaoth Tou NAektpodiou

Kol elvat:
Y = 26.63636*X +746.18182
Ané autrv urtoAoyiletal n €8LKA aywyLUOTNTA yLa KABe pétpnon.

Xyéon Ed. Ayoywomrog kot Ogppokpuciog

15/11/1996 11:00

., Linear Regression for Data1_B:
1700 & s B

1600 o Parameter Value Error L4

1A 74618182 162341 /
15001 26,63636 0,08017 -

1400 4

R SO N P o
1 300 =1 0,99996 0,84087 1 <0.0001

1200 4 r’"
1100 /

1000 el

900 - s
800 1 /
700 -

600 r - 1 & 3 &5 L 53 L IR PO N A

En Ayoypémra (uS/cm)

Ogpurokpacio (OC )

Amnd to TUMO NG aywyluotntag n otabepd tg KUPEANG eival n €8IKR OywyLLOTNTA TPOG TNV
OYWYLLOTNTA TOU SLaAUpaTog. Me To TUTo auto uttoAoyiletal n otabepd tng KUPEANG yla KABe pETpnon

1 Ge.

G =Gas ¢ > C= 65
1373.8309 0.9848
1358.4985 0.9830
1361.0539 0.9813
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Ita anoteAéopata yivetal TARPNG OTATLOTIKY) avAAUGH akoAoUBWVTAC TOUG KAVOVEG TWV CNHOVTLIKWY
Kol Sekadikwv Pndiwv. TEAOG N HEON TLUN CUYKPLVETAL HE TN BewpNTKA TN TNG oTtaBepd tng KUWEAN,
UTtOAOYLZOVTAG TO QMOAUTO OPAAUA %. ITO AYWYLHOUETPO TIOU XPNOLUOTOLNONKE n BewpnTIK TN TNG
otaBepa kuPEANG eivat 0.950

Oa unoAoyioste:

2:xi _

e TN péon TN (X): X = N 0.9830 cm-1

i—%)2
® TN TUTKA amokAwon (Sx):  Sx = /ZO;;TX) =0.0018 cm-1

_ Sx

® TN TUTUKN AIOKALON TNG HéEoNG TLUAG (SX):  SX = N 0.0010 cm-1

e TO Oplo Tou MAnBuopoL (K): 1= X + tSXx=0.9830 £ 0.0044 cm-1

|0ewpn Tk —TELpAPATLKY |

x 100% = 3.477 % ~3.5%

e TO amOAUTO OPAAUQ ETIL TOLG EKATO: .
BewpnTikn

B. Ito 8eUtepo MEPOG Bal UMAPXOUV WETPNOELG TNG AYWYLLOTNTAC WG TPOC TO GUVOALKO OYKO TOU
TIthodotn.

Napadsypa:

Oykog Na;SOs  Aywyudtnta 'Oykog Na:SO;  Aywyuoétnta

L (1) Bk (1S)
- 0.5 2.31 n 5.0 2.09
n 1.0 2.28 n 5.5 2.25
“ 1.5 2.25 n 6.0 2.43
n 2.0 2.21 n 6.5 2.59
ﬂ 2.5 2.18 n 7.0 2.74
“ 3.0 2.15 n 7.5 2.9
3.5 2.12 n 8.0 3.04
n 4.0 2.09 8.5 3.19
“ 4.5 2.07 n 9.0 3.33

Me TLG TIHEC aUTEG KaTtaokeualovtal Vo euBeieg (Le TN HEBOSO TwWV AaXioTWY TETpAYWVWYV) Hia Katd
™ Helwon ¢ aywyLpotntag (euBeia 1 oto mapakdtw diaypappa, Y=-0.06167*X + 2.33861) kal pia kotd
™V avénon ¢ aywyLlpotntag (subeia 2, Y= 0.31033*X + 0.55656). OL euBeieg aUTEG Umopel va £xouv pLa
KoLV TN Uropet kat oxL, ev ival anapaitnto.
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3.4-
32 ]
3.0
28
26 -

2.4

Aywyiuétnta mS

2.2

2.0

TwAobotnon BaCl,

Equation
Weight
Residual
Sung
Pearson's r
Adj. R-Squar

B

y=a+Db*x
No Weighting
1.80556E-4

-0.99842
0.99639

Intercept
Slope

Value
2.33861
-0.06167

Standard Error
0.00369
0.00131

]

/]

[

[

¢

[ 4

Equation
Weight
Residual
Sum of

y=a+bx
No Weighting
0.00169
Pearson'sr | 0.99942
Adj. R-Squar  0.99867

B

Value

Standard Error
0.02853
0.00401

10

miNa,SO,0.1 M

To onueio Toung twv duo eubelwy eival To LoodUvapo onueio LOXVELOTLY1=Y;
OMOTE:
Y1=Y2 - -0.06167*X + 2.33861 = 0.31033*X + 0.55656

AUveTal wg pog to X kat uroAoyiletal o 6ykog oe ml tou NaxSOs pe akpifela evog dekadikov 660
Atav kot n akpifela tng npoxoidag mou xpnotpomnot)dnke otn Tithodotnon

X=4.7905=4.8 ml

210 wooduvapo onpeio Ta mole tou BaCl2 eival ica pe ta mole tou Na2S04, kat umoAoyiletal Tn
OUYKEVTpwWON tou SLtaAupatog BaCl2

nBaCl, = nNaS04 =
Cgaci2 * VBaci2 = Cnazsos * VNa2sos 2
Cgaciz2 = 0.009581 = 0.0096 M

H otpoyyulomoinon 6&ev yivetalr ota evdidpeca otadia oAAd HOVO OTO TEAKO QMOTEAECUA
0KOAOUBWVTAC TOUG KAVOVEG KaL TOUG TTEPLOPLOUOUG Tou KaBe otadiou

. Ito tpito HEPOG £XOUV YiVEL HETPNOELG TTPOTUTIWY SLoAupdtwy CaS04 kabwg Kal evog ayvwoTtou

Selyparoc.

Napddeypa:

0.0212 285
0.0855 918
0.1204 1263
0.1536 1573

X 740
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ATO TIG HETPAOELS TWV YVWOTWV StaAupdtwy CaSOs Snuioupyeital pia KapmuAn avadopdg 0mou otov
afova twv Y elval n aywyluotnTa oe PS Kat otov afova twv X n cuykévtpwon tou CaSOs oe gr/l kot
umoAoyiletal n euBeia pe tn pEBodo Twv eAaxioTwy TETpAYWVWY .

1600 4

1400 o8

1200 P
. 4
S 1000~ //
= 1 »
= y
O
S 800 A
§ !
> _// Equsation y=8+bx
600 y
< £ Pearsons r 0.89989
Adj. R-Square 0.s9968
400 4 /‘/ Value Standard Error
/«' Intercept 89038 10.671
1 w 8 Slope 975.738 10.048
200 -
¥ T L T T T T T T T T 1
0.000 0.200 0.400 0.600 0.800 1.000 1.200 1.400 1.600 1.800 2.000
CaSO0 _ (gr/l)

YroAoyileton ta 0pLa aviYveuong Kol TOGOTLKOToLNoNG:

' ' . *S *10.
e TO Oplo avixveuong etvat: LOD = S % =0.030887 = 0.031 gr/I

*S *10.
1005 oo 1010990 _ 102958 = 0.103 gr/|
975.738

e  KOLTO OPLO MOCOTLKOTIONONG elval: LOQ =

YmoAoylopog Ayvwotou Aslypatog:

ATO TN TLUA TNG AyWYLLOTNTOG TOU ayvwoTou StaAlupatog, urtoAoyiletal n cuykeévtpwon tou CaSO4 oto
ayvwoto Stdhupa oe gr/l kat eAéyxetal av sival péoa ota OpLa avixveuong Kol TTOCOTLKOMOLNoNG. 2TO
TIAPATAVW TIAPASELYUA N OYWYLHOTNTA TOoU dyvwoTtou Selypatog elval 740 US pe tnv xprion tTng KapmuAng
BaBpovounong n cuykévipwon tou untohoyiletal og 0.6671 gr/l. Itn cuvéxela uTtoAoyileTal n TOCOTNTA TOU
CaS0s o€ gr ota 100 ml Tou StaAupatog ou cag 660nke, To anmotéAeopa divetal os 4 dekadikd, 600 Kal n
okpifela tou uyou ToU XPNOLUOTIOLBNKE yLa TN TTAPOOKEUH TOU AYVWOTOoU SLOAUATOG.

2to napddeypa Ba eivad: pafo CaSO4 = 0.0667 g

Bivteo:

Avalutikn meplypadn tng dtadikaciog mapouaotdletal oto Bivieo g doknong otn otooeAida tou
nadnuatog oto e-class:

To Bivteo elvatl 0To KOVAAL TOU

Aywylpopetpia

gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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EpwtnosLg:

1. Na molwo Adyo xpnolpomolouvtal NAeKTpodia pe emk@AuPn pavpng mAativag otn PETPNON TNG
QY WYLLOTNTAG;

2. Molog ival o TUMOC TG aywylpuotntag (G), molog NG €8IKAG aywyLUOTNTOG (Ges) KOL TIOLOG TLG
ouvdEéel petall toug;

3. e Sudhupa KCl n aywylpndtntd mov petpdrte sivor 1200 pS kat n ota®spd KUPEANG eival 0.94 cm™,
YrioAoyiote TNV 181K aywylHoTnTaL.

4. Mdavw og KABE ypappr TOMoOETAOTE TO CWOTO LOV KAl EENYAOETE YLATL TAPOUGCLATEL TNV ELKOVA AUTH.

Avoviudmnta mS

Oykog NaxSOy4

5. o TG MOPAKATW HETPNOEL OyWYLLOTNTAG Kol Bepuokpaoiag, Bpeite Ti¢ avtiotolxeg otabepég
KUWPEALSOG KAl UTTOAOYLOETE TN UEON TLUN KOl TUTIKA AmOKALoOn akKoAouBwWVTAG TOUG KOVOVEG TwV

onUavtkwy Kat dekadikwv Pndilwv.

1395 23.7
1382 23.1
1387 23.2

6. Katd tnv avaiuon tou BaCly, oL e€lowoelg mou npogkuav ATay :
Y =-0.06167*X + 2.33861 katd TN HElWON TNG OYWYLULOTNTAG
katY = 0.2975*X + 0.6543 katd tnv avénon autng.
YTMOAOYLOETE TN CUYKEVTPWON TOU AyvWwoTou SlaAvpatog o M. Alvetal n CUyKEVIPpWON TOU
TitAod061tn (Na2S04) 0.1 M kat o 6ykog Tou dyvwotou StaAupoatog 50 ml.
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Aoknon — AvaAuon tovtwv K* oto vepo
pE eTAeKTIKO HAeKTPpOSLO
ZKOMOG TNG AoKnong siva:

H xpron enAektikol nAektpodiou OvTwv K
ylaL TN HETPNON TWV CUYKEVTPWOEWV TOU OE TIOGLUOL VEPQAL.

To kKAGAo amoteAel €va TOAU ONUAVTIKO UETOAALKO OTOLXELO
yla T owoTth AELToupyla LOTWV Kal Opyavwv Tou avOpwrivou
OWHOTOG KABWG TIPOKELTAL YL £VAV ONUOVTLKO NAEKTPOAUTN. Omwg
KOl TO vatplo, pubuilel To LoolUYLO LYPWV OTOV OPYAVLOUO, EXEL
Baokd poAo oTnV eMmiKoVwvia TwV KUTTAPWV Kal tn AELToupyia Tou

HUIKOU CUOTAUATOG.
To epdpLaAwpévo vepod dLakpivetal oTig Katnyopleg:

e Emutpané{io vepo

To emutpamnello vepd UMopel va MPogpxeTal and yewtpnon, oo Alpvn, amd mMOTAUL, akoun Kat
adporatwpévo vepd Bahacoag. Xto erutpanello vepd emLTPEMETAL va yivel omoladnmote Siadilkaocia
armoAUpavonG Kplvetal amapaitntn, TPOKEWWEVOU n olOTACH TOUu va €ival oUpdwvn HE TN OXETLIKNA
vopoBeaoia yla to mooLpo vepo. ZuvnBwg ta enttpanella vepd udiotavtal tn dtadikacio tng uikpodbnong
Kall Tou oloviopoU (amoAupavon pe 6lov) i Katl xYAwplwon.

e  Duokd MeTaAAKO vepo

To dUOKO PETAAAKO veEPO €XEL QATOKAELOTIKA UTIOYELQ
TPoEAeUON Kol eUPLOAWVETAL AUECA OTN TNy TPOEAEUCHG TOU
WOTE va KNV emiuoAuvOel pe kamoto tpomo. H Stebvng vopobeaia
arayopeVEL TNV omoladAMOoTE Katepyacia i anoAvpavon tou. H

UTIOYELOL TTPOEAEUON TOU KABWG KoL N amayopeucn omoLaodnmote

AaAANG Spaoctnplotntag e€aocdaiilouv Tn mMpootacia Tou Ao Tuxov

HikpoPlakd doptio kat TOAVEG ETULMOAUVOELS. ETUTAEOV, TIEPLEXEL ML OUYKEKPLUEVN oTabepn
TLEPLEKTLKOTNTA O€ OVOPYavVa GAOTA KAl LYVOOTOLXELQ, TTOU OpLlETAL OO TO VOLO.

e Nepd nnyng

MPOEPYETAL UTIOXPEWTLKA MO UTIOYELA TtNyr, €XEL CUYKEKPLUEVN, otabepn olotaon, epdlalwveTal
Aueoa Kal SV ETUTPEMETAL VA UTTOOTEL omtoladnmote enegepyaoia anoAvpavone. Ze aviibeon pe to puotkd
METOAALKO vePO, eV MPETIEL VAL TTEPLEXEL ONLAVTLKEG TTOCOTNTEG O€ LETOAAQ KAL LYVOOTOLXELQ, TO0O Tt UCLKA
000 KL TAL XNMLKA XOPOKTNPLOTIKA TOU €LvVaL TTAPOHOLA LE T XOPOKTNPLOTIKA TOU KOLVOU TIOGLLOU VEPOU.

e AvOpakoUxo vepo

Elval ¢puoikd petaAAlko vepod oto omolo €xel yivel mpooBnkn Slofeldiov tou avBpaka pe Texvnto n
dUOLKO TpOTO
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Xnuwkot atoOntrpeg:

Elval opyava mou nmapakoAouBoulv tnv evepyotnta GOPTIOUEVWV 1) N

ouclwv og uypn N aépla ¢aon. Ta Baolkd XapaKTNPLOTIKA TOUug €ilval n

ETUAEKTIKOTNTA, N 0TAOEPOTNTA , N EMAVAANTITLKOTNTA, O XPOVOG AIOKPLONG,

TO OpLO avixveuong KaL o xpovog {wng.

Awakpivovral otig Katnyopieg:

e JTOUG NAEKTPOXNULKOUG TOU €lval aloOnTAPeg TOU HETPOUV TLG

oAAayeg oo  UETADOPEG NAEKTPOVIWV TIOU TIPOEPXOVTAL QTO

avtdpdoelg.  uvnBwg xpnolpomolovvtal - yla

T0 KoBoplouod

OUYKEVTIPpWOEWV dLtadopwv nAektpoAutwy onwg K*, Na*, Li*, CI*.

e 3JTOUG OMTLKOUG MOV Eeival aloOBNTAPEG TOU avixveUOUV OaAAQYEG OTLG OMTIKEG LOLOTNTEG TOU

TePLBAANOVTOG, TLG OTIOLEG LETATPEMOUV OE NAEKTPLKO O UQL.

e Jtoug Oeppikolg mou Poaocilovtal O0TO UETACKNUOATIOMO TNG OepUIKNG €VEPYELAG R TWV

QMOTEAEOUATWY TNG OE avtiotolyn NAEKTPLKA TocoTNTA.

e Jtoug Malag mou eival aloBnTRpeg mou Aeltoupyouv otnpl{opevol ot aAANAETLOpAcELS ELOIKWY

OTPWUATWYV TIOU TIEPLEXOVTAL 0TO Selypa.

Ertidektika HAektpodia Iovtwyv (EHI):

Elvat nAextpoxnuikol aiwoOntipeg mou mpoodlopilouv TNV evepyotnTa GOPTIOUEVWY OTOLXELWY

(LOVTWV) HE CUYKEKPLUEVN ETUAEKTIKOTNTA KAl TN Ttopousia AAAwWVY LOvVTwy oto StaAupa.

Awakpivovtat otig Katnyopisg:

A. w¢mnpog to £idog Ttou Lovopetadopéa:

1) oe Emlektikd HAektpodia loviwy yla Katiovta (KotlovavtaAAAKTEG, oudETEPOL LOVOUETADOPELS

KOTLOVTWV)

2) oe EmAektikd HAektpodia loviwv yia aviovia (KAooolkol aviovovtoAAAKTEG,

LOVOUETOPOPELC, EVWOELG UTTOKATAOTOONC)
B. w¢POG TO UNOCTPWHAL:

1) o€ Emlektikd HAektpobia lovtwy otepeng kataotaong (i avopaka)
2) o€ Emkektikd HAektpodia lovtwy vypng HepBpavng ( tx moAupepLkn HepBpavn)

ZTn oUYKEKPLHEVN doknon Ba xpnotponolnOei:

HAektpoxnuikog AloOntipag — Katidviwy - YypRg MepBpavng

Avadopiko —Q_ HAektpodlo

NAekTpOSL0 Epyaociag

H &wataén tou melpdparog amoteAeital €va
yaABavikdé otolxelo TO omoio amoteAsitat amo 2
nuLotolxela: to €va eivat nAektpodlo avadopdg Kot 1o
AaAAO TO NAeKTPOSLO epyaciag kaBwg Kal Eéva BOATOUETPO
mou kataypadel tn dtadopd Suvapikol peTall Twv dVo
NAekTpobiwv. To nAektpoddlo avadopdg amoteAeital and
Ag pe emukdAudn ano AgCl, mepléxel ecwteplkd SLaAlupa
NaCl kat ouvbéetal péow tNG yédupag AAATOC HE TO
Selypa péoa oto omoio sival to nAektpoddlo epyaciag mou
elval éva eMIAEKTIKO NAEKTPOSLO LOVTWV. ApxLka eival n
ETUAEKTIKN T(POG TO OV HEUBPAVN, HETA TO ECWTEPLKO
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Stahupa KCI 0.1M kat otn ouvexela n erukaludn AgCl kat o Ag. OL petpnoelg dSuvautkol yivovtal pe
€AAXLOTN MOCOTNTA PEVUATOC yla va pnv StatapaxBbel n xnuikn Looppormia tou yoABavikoU otolxeiou.
Metpate n ouvoAikn Stadopd Suvapikol HeTall twv SU0 Akpwv Tou TEPAAUPBAVEL OAEG TLG TOTILKEG
Stadpopég Suvautkou.

E=Eo+E +Em
Omou:
E: n Stadopd Suvapikol tou otolxeiou

Eo: 10 Suvaukd avadopdg mou mepAapfavel OAa ta SUVAULKA TOU CUOTAUOTOG TWV avadopLlKwy
NAEKTPOSLWV.

E;: To Suvautko yédpupag
Em : KO TO SUVOLKO PEUBpPpAvNG

Amo Tn pLo p€tpnon otnv AAAN To povo mou petaaMAeTal ivat To SuvapLko TG HEUBPAvVNG emeLdn
efaptatal amnod tn napouaoia LOVTwy K+ oto StdAupa. Ito opyavo epdaviletal n Stadopd Suvapikou Twv dUo
otolxelwy, epyaociog peiov tng avadopdg MNa napddeypa av to epyaciog Sivel tipur 50 mV kat to avadopdg
230 mV 1o anotéAeopa Oa ival -180 mV, divovtag apvnTkEG TLUEG. O AOYOG ToU KaTaypddovTal apvnTIKES
TLMEG €lval OtL To Suvapko pepBpavng (Em) elvat moAl apvntiko.

Avaypadn EHI kata IUPAC:
Ag/AgCl/(kop. NaCl) | | deiypa / pepuPpavn /eocwtepkd StdAvpa (0.1 KCI)/AgCl/Ag

H &oun tou katd IUPAC ypadetat Eekvwvtag avta and to avadopLkd NAEKTPOSLO TTPOG TO EVOELKTLKO,
«Qmo PEoa Pog Ta EEw». ApxLka ival o Ag pe etukaAupn AgCl oe kopeopévo StaAupa NaCl, otn cuvéxela
elvat n vépupa dAlatog, to delypa, n HeUPpAvn Tou €VOELKTIKOU nAekTpodiou, ZTn ocuvexela eival To
€owTePLKO StaAupa KCl 0.1M, kot to ecwTeEPLKO avadopLkd NAEKTPOSLO TTou amoTteAeital amo TNV emkAAuyn
AgCl ko Tov Ag.

MeuBpadvn

H Aettoupyla Tou €mIAEKTIKOU NAekTpodiou yivetal pHEOW HLOG AETTTAG MEMBPAVNG TTOU UMOpPEL va
SeopeVELl HOvVo To eMBUUNTO LOV. H pepPpavn amoteAeital amo éva LovodpOpOo OTOLYXELO TTOU CUUTTAEKETAL UE
TOo KUpLo Lov. MNa tnv avdluon Wvtwv KoAiou To otolkeio autd eival to avilBlotikd PBaAwvopukivn
(Valinomycin) mou €xeL peydAn ovikn MIAEKTIKOTNTA OTO LOV Tou K. H xnuikn dopun tng adnvel €éva peyalo
KEVO XWPO OTO KEVTPO TOU HOPLOU OTIOU XWPAEL EMIAEKTLKA TO LOV TOU KAALOU KoL OXL KATIOLO HEYOAUTEPO N
HIKPOTEPO LOV. Ta Lovta KaAiou petadepovial amd tn pia emudpdavela tnv dAAn, alddlovtag €tol T
ouykévtpwon tou KCl oto eocwteplkd SLAAUpA TOU €TUAEKTIKOU NAekTpodiou katl petafdarlovtag €Tol TO
SuVaULKO Tou.

o

Exterior
of cell

Interior
of cell

3
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Newpapatiky Stadikacio
Avtidpaotipia — Opyava:

e NacCl

e KCI

® Potassium lonophore | (Valinomycin
® Potassium tetrakis (4-chlorophenyl) borate
® Bis(2-ethylhexyl) sebacate (DOS)

e Tetrahydrofuran (THF)

® OYKOUETPLKEC PLAAEC

e [lotnpla (Eoewg

* Jipwvia

® [uéta akplBeiag petafAntol dykou
® Zuyog akplBeiag twv 4 dSekadikwv

o Avadopiko Hhektpodio Ag/AgCl

® EmAekTiko HAektpodio lovtwy K

®  MuBoAtopeTpo

Awadikaoia:

A. MapaoKeurn HEUPpavng:
Ot pepBpaveg mapaokevalovral amnod Tov unteUBuvo Tou epyaoctnpliou.

To CUOTATIKA TTOU TIEPLEXEL N LEUPBPAVN Eival:

JUOTOTIKA % w/w Méda (gr)
1) Potassium lonophore | 2.00 0.00200
(Valinomycin)
2) Potassium tetrakis (4- 0.50 0.00050
chlorophenyl) borate
3) Bis(2-ethylhexyl) 64.70 0.06470
sebacate (DOS)
4) Poly Vinyl Chloride (PVC) 32.80 0.03280

100 % 0.10000 gr (100 mg)

Zuyilovtat o Luyo Twv 5 SekadLkwv He WLaitepn npoocoxn

2Tn ouVvéxela petadEpovtal o€ Ukpo dlaAidlo omou StaAvovtal e
2ml THF (to PVC xpnolpomoleital yla To TMOAUUEPLOMO). To 6Ao piyua
tonoBeteite oe yudAlvo SAKTUALO TIOU €ilval TomoBeTnUévog o€ YyUAALVN
mAGKa Kot adrvetal va eEQTULOTEL apyd 0 SLOAUTNG O€ HEPOG LAKPLA aTto
pevpaTa KoL okOveG. Ou pepPpaveg oxnuatifovtar Petd amo tn mAfpn
g€atuion tou SLaAUTN Kal €xouv Taxog mepimou 200 um. ITn CUVEXELA T

KOBovTal o€ KUKALKA HEPN KOl TOTTOBETOUVTAL OTO CWHA TOU ETUAEKTIKOU nNAeKTpOdiou.
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B. Noapaockeun MPOTUNWV SLAAUpATWVY:

Apxikd Mapaokevdletat 1 Aitpo StaAUpatog NaCl 10 M rtou Ba xpnowuomnotnBei we Stahitng yia OAa
Ta nmpotuna Stavpata. MNa ta npotumna dtoAvpata xpnotpomnoteitat StaAuvpa NaCl kat oxL kaBapo vepo, pe
OKOTIO TN Melwon tng avriotaong Kal Twv NAEKTPIKWY BopUBwV OTIC HETPROELS, AOyw TNG mopouaciag
oTaBepng mMoooTNTAC LOVTWV.

Ta 0.001M avtiotolxouv o€ 0.0584 gr oto 1 Attpo. Zuyilovtal o€ {uyo 4 SekaSIKWV Kal ApOLWVOVTAL O
OYKOUETPLKN GLAAN TOU €VOC ALTPOU HE QTLOVIOUEVO VEPO. XTn OUVEXELA To SlAAupa tomoBeteite o€
v6poPoAéa kat Ba xpnolponolnBel wg SLAAUTNG yLa T MAPACKEUN Twv PoTtuTtwy StaAupdtwy KCI.

Napaokevdaletal Stdhupa KCI ouykévipwong 103 M (A0), to StaAupa TIPETEL VA TIAPOAOKEVAOTEL e
HEYAAn akpifela emeldn amod autd Ba napackeualouvv ta 5 mpotumna StaAvpata mou Ba xpnotpomnotnouv
yla t dnuioupyia TG KapmuAng avadopag.

Ta 0.001 M avtiotolyouv og 0.0075 gr KCl ota 100 ml StaAvpatog KCI. To StdAupa Ba mpemel va €xeL
okplBw¢ ™ ouykévtpwon 0.001 M. Emeldn n moootnta mou Ba mpémel va {uyloTel elval apkeTd pikpn Ba
TIOPOOKEVAOTEL OPXLKA €val TILO TIUKVO StdAupa. Oa mapackevalete 100 ml StaAvpatog cuykévtpwong 0.1
M, Tuyilovtag TNV amaltoUpevn mocotnta o€ (uyo Twv 4*Y dekadikwv kat StaAvovtoag ota 100 ml dtaAvtn
(e to dtadAupa NaCl katl OxL PE QTILOVIOUEVO VEPO) LLE TNV XPON OYKOUETPLKAG PLAANG. 2Tn CUVEXELX UE
opalwon MapaoKeUALETE TO TEAIKO SLAAU A Ao.

Ao to StaAupa Ao mapackeualovral ta 5 mpotuna StaAv pata KCl S1adopeTIKWY CUYKEVIPWOEWYV TTIOU
Ba xpnolpomnolnBouv yla tnv dnuloupyia ¢ KapmuAng Babuovounong. Ot CUYKEVIPWOELG TWV TPOTUTIWV
StaAupatwy eival:

Mo to mpwto A1 = 10* M, to Seltepo A, = 3*10° M, to Tpito A3 = 10° M,
TO TETAPTO Ag = 3*10° M ka to méumto As = 10° M

lNa ) moapaokeun Tou mpwto (A1) kot ou devtepou (A2) mpotumou StaAlpatog Ba yivel apaiwon and
TO APXLKO TIPOTUTIO SLAAU PO ouyKEVTPpWOonG 103 M (Ao). H mapaokeur tou Tpitou (As) mpotumou Ba yivel pe
apaiwon arnd to MPpWTo MPOTUTO (A1), TOU TETAPTOU (As) TipOTUTIOU Ba YivEL PE apaiwon amo To deutepo (Ay)
TPOTUTIO KAl ToU TEUTTOU (As) mpdtumou Ba yivel pe apaiwon amod to tpito mpoétumo (Asz). OL SLadoxIKES
OPALWOELG yivovTal WOoTe oL OyKoL Ttou Ba xpnaotpomnotnBouv va eival eUKoAoL 0Tt cUAAOYN) TOUG LE TN XpHon
KATAAANAWVY oldwviwv. XpnoLUOomoLwvTag To VOO TNG ApaLlWoELS UTTOAOYLIETAL TOUG OYKOUG TTou Ba TipEMeL
VO TTAPETE yla KABE pia, OAEG OL APALWOELG YIVOVTOL OE OYKOUETPLKEG PLAAEC Twv 100 ml, cupmAnpwvovtag
HEXPL TN Xapayn He To StaAupa tou NaCl (0xL e armiloviouévo vepo).

AwdAuvpa ApPXIKOG OYKOG

Npotuno Zuykévtpwon (M) .
apaiwong (ml)

1.00x 10*

3.00x10° Ao 3
1.00x 10° Ay 10
3.00x 10°® V) 10
1.00x 10°® A3 10
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OAa ta npdtuma Selypata petadépovral og motnpla Eoewg Twv 100 ml, kaBwg eniong kat OAa ta
ayvwota delypata. Q¢ ayvwota delypata Ba €xete, U0 anod epuploAwpéva vepa €TIKETAG, SUO amod vepa
SIKTUWV USpeLONG N MNYWV Kat €éva armod To Siktuo tou Mavemniotnuiov. ITn cUVEXELA yivovTal Ol LETPAOELS
Tou Suvaulkol PE TN xpnon tou eMAEKTIKOU nAektpodiou Loviwv K. Apxikd yivetal kaAni avadeuvon twv
SLOAUPATWY Kal KaAS EEMAUUA TwV NAEKTPOSIWY E ATTLOVIOUEVO VEPO. MpwTa yivovtal oL LETPHOELS TWV
TPOTUTIWYV SLAAUPATWY, LETPWVTAG A0 TO TIOLO APALO 0TO Tio TUKVO (6nA. apxilovtag amnd 1o npotumo As
ToU €lval To Lo apad MPOTUTIO KAl TEAELWVOVTOG 0TO A1 TTOU €(VaL TO TILO TTUKVO) KOL TN CUVEXELA YivovTal
Ol LETPAOELG TWV UTIOAOITTWV SLaAU LATWV.

Napatnpnoeig:

To EHI o€ katdotacn npepiog mopapével EUPATTIONEVO O NAEKTPOAUTIKO SLAAU LA

Napaokevdaletatl Stdhupoa NaCl 10 M kat xpnotpomnoteital wg Stahvtng yia OAa ta mpotuna StaAvpata
ME okomo tn Melwon TG avtiotaong kKol Twv NAEKTplkwvV BopUPwWV OTLG METPNOELG, AOYO TNG
e€aodaliopevng napouvciag otabeprg moodTNTAG LOVTWV.

o Tvwplilete mepimou t0 EUPOC TNG CUYKEVIPWONG TWV LOVTWV KaAiou ota Selypata mou Oa avaluBoulv kat
AVOAOYWG €XOUV ETILAEYEL OL CUYKEVTPWOELG TWV TIPOTUTIWY SELYUATWV. MPEMEL OL TLUEG TWV AYVWOTWV
Selypdtwy va Bplokovtal Vtog Twv opiwv TNG KOUTUANG.

o H kapmuAn mou mpokUTteL gival 2% Babuol emeldn €10l cupmepldpEpPeTal To NAEKTPOSLO Kat ivatl
mBavo ta dvo apatdtepa mpotuna va dwoouv TapamAnola eveelén Suvapikol. Ita MOAU apoald
StoAvpata we pog ta ovta K ¢tdvel o0To 0pLo avixveuong tng EMAEKTLIKAG LEUBPAVNG.

o To apxkd dtaAuvpa KCl mpémnel va mapoaokevaotel pe 600 1o duvatov peyalutepn akpifela emeldn
Xpnoluomnoleital kot yla ta 5 mpotuna dtaAvpata mov Ba Swoouv T KAUMUAN Kal KOTA CUVETELA TO
omnoto opaApa oe auto Oa cuvexlotel oe OAn tn Stadkaocia. Emeldn n anattovpevn moocoTNTA OTEPEOY
elvat MoAU pikpn yivetal avaywyn otov oyko yia va e€aodalloTtel n akpifela otn cuykEvtpwon.

o OL TuEG SuvapkoL Tou TIPOKUTITOUV €lval apvnTIKEG, oto opyavo epdaviletat n Stadopd duvauikol
Twv dV0 otoelwy, epyaciag pelov tng avadopds. MNa napadetypa av 1o epyaciog divel i 50 mV kat
10 avadopdg 230 mV to anotéAeopa Ba gival -180 mV, divovtag £ToL ApVNTLKEG TLUEG.
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AnoteAéopata Kot avaAvon:

MNa kaBe npotumo delypa kabwg kat yla 6Aa ta dyvwota delypata Ba kataypadolV TIUEC SUVAULKOU:

Avvapiko (mvV)

AwdAvpa
-96.3
“ -128.0
“ -153.3
“ 172.1
“ -185.1
-158.7
-153.5
1125.6
-148.2
1155.3
1717

I'Ipétuno AUVGleé -80 T — . ;
Log (C) (mV) 1

Equation Y = Intercept
+R1% + RY
-100 Adj R-Squar  0.99954 2

Value  Standard Err

AwdAvpa

B Intercept 368.6084 20.1391
4000 963 I -
“ 4523 -128.0 25 1
B
-160 - af
“ 5000  -153.3
-180 - o
“ 5523 1721
-200 T T T T T
-6.5 -6.0 =55, -5.0 45 -4.0 3.5
“ -6.000 -185.1 Log (C)

Ma tn KoumuAn avadopds Ba kavete éva Sltaypappd mou oto afova twv X Ba €xete To AoyaplOpo tng
OUYKEVTPpWONG Kal otov atova twv Y Ba to peTpolevo Suvaulko. Apxikd umoAoyiletal o AoydaptBuog tng
OUYKEVIPWONG KOl OTn OUVEXEld Onuloupyeital To Slaypappa HE TN XPNon €&vog UTOAOYLOTLKOU
T(POYP AU UATOG.

H kapmuAn avadopdg eival deutépou Babuou, divovtag pla e€locwaon tng popdng:
Y=a*X2+b*X+c
H e€lowon mou mPoKUTITEL Ao To MapAadelypa ivat:
Y =11.95751*X? + 164.0157*X + 368.6084

XPNOLUOTOLWVTOG TIG UETPOUUEVEG TIMEG YL KABe Selypa, AUveTal w¢ pog To X TNV e€lowon Ue TN
xpnon tng Stakpivouoag, Aoyw oOtL eivat deutépou Babuou. Oa Bpeite SUo AUOELG, Ba KPATHCETE TN TLUA TTOU
elval péoa oto eUPoC TNG KAUMUANG, SnA. amo -6 €wg -4. N AAAN TLUAR QMO PPLTTTETAL.

13

~N



Me to TpOMmo auto umoloyiletal o AoydplOUoG TN CUYKEVTIPWON yla KABs dyvwoTto delypa, cuvEXELD
UETATPEMETAL TN CUYKEVTPWON o€ (M) Kot TEAOG UTIOAOYLIETAL TN CUYKEVTPWON TWV LOVTIWV K o€ ppm pe Tn
xpnon tou atoutkn palag tou K.

Avefaptnta e KAVOVEG TO anotéAeoa va S00¢&l pe 3 Sekadika

, . Auvvopiko Suykévipwon ZUYKEVIpwON
Aglypo vepou Log (C)

(mV) (M) (ppm)

-158.7 -5.144 7.171x10°® 0.280
-153.5 -5.022 9.508 x 10°® 0.372
-125.6 -4.470 3.391x10° 1.326
-148.2 -4.905 1.650 x 10° 0.487

Aiktuo

-155.3 -5.063 8.643 x 10°® 0.338

Navenmotnpiov

-171.7 -5.499 3.176 x 10°® 0.124

OL TIHEG TwV LOVTWYV K Tou TTPOKUTITOUV yla Ta EUPLaAWUEVA VEPA ETIKETOC KABWCE Kal yla Ta vepd
Sktuou 1 mnywv va ouykplBouv pe TIPEC amnod tnv BLBAloypadiog pe avtiotolya vepda.

Bivteo:

AvoAutikn meplypadn tng Stadikaciag mapouaoialetal oto Bivteo TG Aoknong otn LotooeAida Tou
pHalnuatog oto e-class:
To Bivteo eivatl o0to KavAAL Tou
gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

138



Acknon — MNoAapoypadikdg npocdioplopndg Cd?* ko Pb?*

ZKOMOG TNG AoKnong siva:

H Xxprion moAapoypadkwV TEXVIKWV yLa To tpocdloplopd éviwv Cd*? kat Pb*? og dyvwoto Ssiypa pe t
XpPNon KaunuAwv avadopdag.

O 6pog BoAtapetpia avadépetal o’ €va oluvoAo OVOAUTIKWV
TEXVIKWV Ol OTOLEG €XOUV KUPLO OKOTO TN METPNON PEUATOG KL TOU
Suvaulkol  katd TN OLAPKELA  NAEKTPOXNHULIKWV ' Slepyactwv. H
HuEBodog tn¢ moAapoypadiag amoteAel katnyopia TG BoAtapetpiog
yilvetal pe éva otayovikd nAektpddlo udpapylpou Kat elval Lo

guaiobntn TEXVIKA TOU XPNOLUOTOLE(TOL Yyla TNV avixveuon koL to

T(POCSLOPLOUO NAEKTPEVEPYWY ouolwy, dnAadn ouclwv TIOU WmopouV va

glval oautd TOU

avayovtat kat va oéeldwvovtat. To peUUA TIOU PETPATE
dnuoupyeital KaTd ™ Tipaypatonoinon
ofeldoavaywylkwyv avtdpdcewv kat ovopdletat papavtaikd pevpa. ITo ypadnua kataypddetal n evtoon
TOU TIAPAYOUEVOU PEVATOG CUVAPTAOEL TOU SUVAULKOU TToU £PapOleTaL 0TO NAEKTPOSLO Epyaciag.

O KupLoTtepOL TUTIOL BOATOETPLOG ELVaLL:
A. KAaoown BoAtapetpia.

Ztn KAaolwk PBoAtapetpia xpnolpomoleital eva otabepd aufavopevo SuVaUlKO CUVAPTAOEL TOU
xpovou (oxnpa la). Kataypddetal n €viacn Tou PEUUATOC TOU SNULOUPYELTOL A0 TG NAEKTPOXNMLKES
Slepyaoieg w¢ mpog o Suvaptko mou edapudletal (oxnua 1B).

z A

Y] I

f‘—' Evotaon
PEVHOTOG
/ (1)

Ixnuo 1B:
MpokuTtov pevupa

Ixnuo la:
Edappolopevo duvautkod

ouvaptnon Tou Xpovou ) )
ouvApPTNOoN Tou SuVauLKOU
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Ao 1o ypadnua mou mPokUTITEL €xeL TN Hopdn S umopel va e€axOetl
HLO TTOLOTLIKA KOl Mo Toootiky mAnpodopia. To Suvaulkd Tmou
QVTLOTOLXEL OTO ULOO TNG €vTacon Tou PEUUATOG, ElvaL XOPAKTNPLOTLKO
ywa 1o €idog tou avaAutr (mx Cd, Pb ktA.). Evw n €vtaon tou
TIAPAYOUEVOU PEVUATOG €lval avaAoyn TNnNG OUYKEVIPWONG TOU
avaAuth (oxnua 1B). Otav avaAvovtal dvo Lovta oto ypadnua Ba
eudavilovral Vo onpata, Eva yla KAOE LOV E TOL XOPOKTNPLOTIKA TOU
KaBeVOC WG Mpog To SUVAULKO KOl TO TOCOTNTA TOU. (oxAua 2).

B. KukAwkn BoAtapetpia:

21N KUKALKN, OTwg Kal otn KAaoolkn BoAtapetpia epapuoletal

€va otaBfepd auavopevo SUVOULIKO WG TIPOG TO XPOVO, OUWG OTN

ouvexeia to SuvapLko aANAZeL TOALKOTNTA Kol EAATTWVETAL HE ToV (6lo

PUBUO HEXPL TNV apXLki Tou TuA (oxnua 3A). Apxikd epappoletal SuVapLKO avaywyng KoL oTn CUVEXELD
Suvapko oeitdbwong. H dtadikacia autr €xel wg anotéAeopa tn Andn evog moAumAokotepou ypadiuatog,
OTIOU apPXLKA KaTtaypddeTal TO TMAPAYOUEVO peUpa Katd tn Sadikacio tng avaywyng wg mpog To
€dappolOPEVO SUVALKO, TO OTIOL0 HOLATEL e aUTO TNG KAOLKNG BoATtapeTpiag (oxiua 1) kot mavw o€ auvtd
KataypadeTal Kal pel La TTOU TTOPAYETAL KATA To SeUTEPO UEPOG KTA TNV ofeibwon (oxnua 3B). H Stadopa
TwV SU0 pevpdTwWY amnekoviletal cuvaptAoeL Tou epapuolopevou duvaptkol (oxriua 3I) Kot EToL TTPOKUTITEL
€VOLVED ypadnpa OTIOU 0TO XOPAKTNPLOTLKO SUVALKO TNG aviidpaong tou avaAltn epdaviletal pia kopudn
(moloTtkog poobloplopdg). To U og TNG Kopudng (I To oAOKANPWHA TNG) Elval AVAAOYO TNG CUYKEVTPWONG
Tou avaAuTtr oto Seiypa (MocoTikdg MpoodLopLoUaOg).

v | Al

2xnua 3
Npocoxn :

To U oG TG KopuPNG HeTpdTte amno tnv baseline Touv ypadnuatog kot OxL ano tnv apxn Twv afovwv.

. BOATOMETPLA TETPAYWVIKOU KUMOTOG

2N TEXVLKA aUTH TAvw o€ otaBepd av§avouevo duvautko (oxnua 4A) epapuoletatl SUTAOG MOANOG, E
€vav KaBoOkd TaApd mou €xel SUVAULKO avaywyng Kot o avoAltng avayetal otnv emudpavela Tou
NAEKTPOSIOU KAl AUECWG UETA UE Eva aVOSLKO TTOAO SnpLoupywvtag 0&eldwaon Kat 0 avaAutng mou POALG
elxe avayBei, ofeldwvetal (oxnua 4B). Auto divel pa petaBAntotnta tou epaprolopevou SUVAULKOU OTIWG
daivetal oto oxnua 4r.
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2xnua 4

To pevpa kataypddetal Alyo mpv teEAelwoel 0 KABoSIKOG
TOAPOC Kat Alyo TipLv TEAELWoEeL 0 avodikdg maApdc kot maipvetar Al
n Stapopd touc. Anetkoviletal n dtadopd Tou PeLATOG WG TTPOG
to Suvaplko Sivovtag pla kopudn (oxqua 5). Me t texyviknavtzynp |  _ ____
TO PETPOUPEVO oNpa audavetal €Meldn ta avayuéva mpoiovra
and kabe kabodiko MaApo Bpiokovral akplPwg otnv emudpavela
Tou nAektpodiou, mepLpévovtag va ofeldwBouv amod Tov EMOUEVO

avobikd maApd. To Oplo aviyveuong eival PLKPOTEPO ATO TLG

KAOLOLKEG TEXVLKEG KOl LITOPEL va SLaxwploeL ouoieg Twv omoiwv ta

Suvapka pooL kupatog dtadépouv kata mepinou 0.05 V, emeldn

elval gukoAdtepo va avaluBouv YeLTOVIKEG KOpudEG amd OTL
YELTOVIKA KUpOTA. TEAOG, N BOATOUETPLO TETPOAYWVLKOU KUHUATOG
elvat MoAU ypnyopotepn amod TG AAAEG BOATAUETPLKES TEXVLKEG.

A. Awadopikn aApiky moAapoypadia pe avadLlaAuTiKy TEXVIKA

H Texvikn autr €XeL To XAUNAOTEPO OPLO AVIXVEUGNC KAl Tipaypatomnoleital oe Vo otadla. ITo MPWTo
otadio to Selypa “‘mMpo cuykevIpwveTal’ mAvVwW otn otayova kot oto §eUTepo otddlo emavadlalUETAL LE TN
texvikn ¢ Sladopikig moAapoypadiag. Itn Stadopik MoApK ToAapoypadia mavw oe otabepd
auvéavopevo Sduvaulko (oxnua 6A) epopuoletal otabepog maApog (avodikog, oxnua 6B) Sivovrag pia
petaBAnToTNTA 0TO EPAPUOLOPEVO SUVALKO OTwG daiveTal oto oxiua 6r.

v A \Y B Y r

T L

Zxnpa 6
To pevpa kataypdadetal Alyo mpLv EekvoeL o TaAROG Kat Alyo TipLv TeAelwoel kat maipvetal n Stapopd
TouG. Anetkoviletal n dtadopd tou peLATOG WG TTPOG To Suvapko divovtag pla kKopudng Omwe Kot oTn
TEXVLKI TOU TETPAYWVLIKOU KUUOTOG.

Katd to nmpwto otddlo mpayuatomnoleitatl evanobeon twv embupntwy otoxeiwv (my kaduiou kot
HOAUBSoU) MAvw oTn otayova Tou udpapylpou HECO avaywyng Twv oTolXeElwv autwv otnv Bactkr) Toug
pnopdng (avtdpaocelg 1) dnuoupywvrtag apaiyapata. Katd to SeUtepo otadlo TNG TEXVIKAG YLVETAL
enavadldAuon Twv otolxelwyv oto SLaAupa pEow TNG 0EELOWoNG TouG (AvTIOpAoELG 2). 2TN TEXVLKNA AUTH £lvat
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Suvatod va kataypadouv ta moAapoypadikd KULATA TOCO 0To 0TASL0 TNG avaywyng (evamobeon mavw otn
otayova) 0oo Kal oto otadlo NG ofeidwong (emavadidluon twv otolxeiwv). Emedn ta dtalvpata mou
avaAvovtal eival ToAU apald (LepLKA ppb) katd to otddlo TNG avaywyng, oAU ULKPH TTooOTNTA PETAPEPETE
HEOW TNG evamoBeon toug kal Snuioupyel oAU acBevég pebpa, oxeSov pn avixveuaouo. Evw to peUpa mou
kataypadetal katd 1o SeUTePO 0TASL0 TNG 0EeldWwoNG elval APKETA PeYAAO, TTOU o eIAETAL OTO OTL KATA TO
otadlo tng emavadldluong OAn n mMoooTNTA TWV OTOoWXElwvV Tou eixe evamoteBel, emavadlalvetal
Tautoxpova, Sivovtag éva Loxupo onua. Mo to Adyo auto kataypddeTal To orpa Hovo Katd to SeUtepo
0TAdLo Omou eilval KAl avixveUoLUo. Me Tn TEXVLKN QUTH OTN TPAYHOTIKOTNTA TPAYLOTOTIOLELTAL UL “Ttpo
OuYKEVTpwon” tou Selypato¢ mavw otn otayova tou Hg, €tol eivat duvat) n avaluon oAU apalwv
Selypdtwy ¢ Ta&ng Twv ppb akdpa kat ppt, elval N TEXVLIKN LE TO XAUNAOTEPO OPLO AVIXVEUONG.

Ztado 1 (avaywyn), evanobeon “mpo cuykévipwong” mavw otn otayova Tou Hg:
Pb*2 + Hg = Hg (Pb) apdAyopa
Cd*? + Hg = Hg (Cd) audAyapa

Ztadio 2 (ofeidwon apalyapdtwy), emavadldlucn Twy oTolXelwv oto StdAuvpa:
Hg (Pb) > Pb*2 + Hg* og Suvouko -0.38 V
Hg (Cd) = Cd*? + Hg* og Suvoko -0.57 V

*Katd t Stdpkela tng ofeibwaong, ofeldwvetal kat 0 USPAPYUPOG Kat yLol TOo AGy0 aUTO 0TO TEAOG TNG
HETPNONG amoppintetal n otaydéva OmoTe OTnV €MOUEVN HETpnon dnuioupyeital véa kabapry otayova
uvbpapyupou.

*H otaydva Sev mpénel va amoppintetal katd th Stdpkela tng Stadikactiog tTng avadtaAUTIKAG TEXVLKAG
ylati otn nepimtwon autn podl pe tn otayova Ba xabel kat to delypa mou €xeL yivel “mpo cuykévipwon”

To pebpa kataypadetat Alyo mpLv EekviioeL o TTAAUOG Kot Alyo TipLy TeAelwoel (oxnpa 7). Z1o ypadnua
Tou otn nepintwon tng Stadopikig moAapoypadiag ovopdletal mtoAapoypadnua kataypdadetal n dtadopd
TOU PEVHATOC WG TIPOG To epapuolopevo duvaplko divovtag pia kopudr, OMWG AUTH UE TN TEXVLKH TOU
TETPAYWVIKOU KUPOTOG (oxua 5).

Tehwn ustpnon
Pebpartogl;

Doupavraiké peipo (Bidxvong

I/ ( AlapKElﬂ TaApol
Mn @opovTaiké peipa (gépTiong)
3

Xpovoq epdaviong nu}\uou

-1 ‘
Apxukn} pETpnon

Pebparogl,

SxAua 7 ZXnua 8

*To peUpa peTpLétal Alyo mpLv TEAELWOEL O TIOAMOG KoL OXL KOTA T SLEPKELA TOU.

Auto yivetal emeldy oto SLAAUMA €KTOG amod Tta Lovta Tou Elval ylwa avaluon umapxouv Kal
Sladopetikd Lovta, ToAAEG PopEg ExeL mpooTeDel Ttx NAEKTPOAUTNG yLa Tt otaBepomoinon tou oApatog. Me
Baon to Suvaulkd Twv NAekTpodiwv Ta LOVTA autd ival og pla Loopporia. Otav epapuoletal o MOAPOG
otypaio aAAdlel to SuVOULKO aUTO Kol €XEL WG amoTéAeopa ta ovta va B€Aouv va mdve otn veéa B€on

142



Loopporniag. AutA n kivnon &ivel éva pevpa (pevpa poptiong) to omoio Ba kataypadel pall pe To emBupnTo
peL A, TTOU TTOPAYETAL Ao TtV ofeidwaon tou avaAuth (bapavtaikd pevpa). To pebpa poptiong ¢pBivel o
ypnyopa o€ oxéon e To Gapavtaiko £€ToL N PETPNON OTO TEAOG TOU TTOALOU TTAPEXEL OTO CUCTN A TO XPOVO
TIOU OQUTOLTE(TAL TIPOKELUEVOU va €MEADEL LoOppPOTIA TWV LOVIWV TIOU TEPLEXOVTOL OTO OSLOAUMO UE
OMOTEAEC A TO LETPOUHEVO peba Ba eival povo to papavraikd pevpa (oxnua 8).

Mpwv amd kabe moAapoypadlkl avaAuon TPEMEL va YIVEL amaépwaon Ttou SLoAUpaATog yla va
amopakpuvOel to dtahupévo ofuyodvo. Auth n Sadikacia eival amapaitntn yati to ofuydvo pmopel va
dnuioupynoet mpoPfAnuata ta omoia odeilovtal otnv BOATAUETPIK ToU cupmepLdopd KABWCE Kal OTLG
XNULKEG avTdpAoeLg mou oxetilovtal | auth.

To ofuyovo avayetal otn otayova Hg oe SUo otadla. Katd to mpwto otadlo avayetot o€ unepoleidlo
Tou udpoyovou N oe untepoeidilo kat udpoteidlo,

02+ 2H*+2e" — H,0; 1
02+ 2H,0 + 2e"— H20, + 20H"
Kal katd to SeUTtePo oTAdlo To 0EUYOVO avayeTal o€ vepo ) udpoteidlo,
Oz + 4H* + 4" — 2H,0n
02 + 2H20 + 4e” — 40H"
Av 8gv anopakpuvOei to o§uyovo anod to dtdAvpa Ba unapéouv diadopa npofAnuarta:
e Oa kataypadouv avaywylkad onuata Ta onoia Ba mapeunodicouv to KUPLO orUa.

® TO UTEPOEELSLO TTOU TTAPAYETAL KATA TO TPWTO 0TASL0 Spa oav OEELOWTLKO KAL 0OV AVAYWYLKO HECO UE
anotéAeopa va emnpealel TG AAAEG NAEKTPEVEPYEC OUTLEG TToU Bplokovtal oto SLAAU A

e umopel va urtap&ouv aAlayég tou pH yupw amod tn otayova tou Hg Adyw TnG avaywyng Tou ofuyovou
Kal va dSnuioupynBouv whpata Bapewv PETAANWY HE QMOTEAECHA VA ULKPALVEL TO peLUa dldxuong
QUTWV.

e Emiong Adyo avénong tou pH yUupw amod tn otayova tou Hg Ba emnpeacTtouv Kal oL OUCLEG IOV yLa va
avaxBouv xpeLtdlovtal Lovia udpoyovou (Tx OpYaVIKEG).

12

H,0, + 2H* +2e" & 2H,0

o)
1

Pedpa (HA)

0, + 2H* +2e" & H,0,

AdAupa xwpig ofuyovo

0 -0.4 -0.8 -1.2 -1.6 -2 -2.4
Avvapiko (V)

2xnpa 9
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NoAapoypadog:

Anoteleltal amdé €éva ovotnua TPV NAekTpodiwv. Amd €éva
NAEKTPOSLO Epyaoiag, 0TO OMOLo TPAYUATOMOLOUVTAL Ol OEELEWAVAYWYLKEG
avtdpaocelg and £va nAektpodlo avagopds, WoTte va eival duvatog o
€AeyxoG-pUBULON Tou Suvaulkou, eival éva NAeKTPOSLO TTOU TO SUVAULKO TOU
TIapapEVeL otaBepd Kal amod £va tpito Bondntikd nAektpddio. H xprion tou
Tpitou elval anapaitntn eneldn n dtEAeuon Tou peLLATOC A0 TO AvadOpPLKO
NAekTPOdlo Ba eixe wg amotédeocpa tn Slatapayrn Tou SuvaUKOU TOU,
XPNOLUOTIOLWVTAG OUWG €va BonOnTtikd NAEKTPOSLO MEPLOCOTEPO TTOAWGLUO
ano 1o avadoplko, Ta NAEKTPOVLA TIOU TIPOKUTITOUV arod TI¢ avidpdoels Ba
KLVOUVTOL T(POG QUTO KoL OXL TtpoG To avadoplko Kal £Tot To Suva ko tou Ba
napopével TAEéov otaBepd. To OSuvaulkd edappoletal peTall TOU
nAektpodiou avadopdg Kal epyaciag, evw To pevpa mou dnuloupyeital mepvael Hetafl Tou nAektpodiou
gpyaociog kat tou BonOntikou.

Ta nAektpodia avadopdg eival pn moAwotpa, NAEKTPOdLa ota omoia ta SUVOHLKA TOUG TTOPAUEVOUV
otaBepa, Sev petafarlovral ekoAa. Q¢ nAektpodio avadopdg xpnotpomnoleitat To nAektpodio Ag/AgCl oe
SLaA. KCl. To BonBntikd nAektpddlo MpEMEL val €lval €va TIOAWOLUO NAEKTPOSLO WOTE va UMOPEL va
TIPOOEAKUEL TOL NAEKTPOVLA TIOU TIPOKUTITOUV Ao TLG avildpAaocelg ofeldwavaywyng Tou yivovtal mavw oto
NAEKTPOSL0 epyaciag. Q¢ Bondntikd nAektpddlo xpnotpormoleital éva nAektpodlo amd Glassy Carbon
(avBpakacg). To nAektpodlo epyaciag eivat otayovikd nAektpodilo udpapyupou (2.H.Y.)

HAektpdblo avadopa
Ag/AgCl

HAektpodio epyaciag

BonBntkod nAektpodio
2.HY.

Glassy Carbon

Napoxn aépou N,

PaBdog avadevong
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Ztn noAapoypadia xpnouonoteitat to Z.H.Y. yia toug Adyoug:

e H duvatotnta va mapdyel emavaAnPLua anoteAéopata, Kabwg KAOs HETPNON TPAYHATOTOLE(TAL OE
KalvoupyLa otayova udpapyupou otabepou peyeBouc. Ze omolodnmote aAAo nAektpddlo (6nwg tou Pt) To
Suvapko eaptdrtal amo TN KATAoTAOoN TNG EVEPYOUG EMLPAVELAG, KOL ETIOUEVWG aTtd Tn Xprion autou.

e H mAewoynoia twv avtdpdoewv mou peAetiovvtatl pe 2.H.Y. glval avaywyes. e avtldpAoelg
QVOLYWYNG TO KATLOV TTOU OVAYETAL EUKOAOTEPQ ELVAL TO PLKPOTEPO KAl auTO ivat to HY . Emeldn ta StaAvpata
ouvnBwg elvat vdatikd n moooTnTa HY glvatl peydin, autd €XeL WG AMOTEAESUA va SnLoupyeitaL Eva LeyAAo
ONUA, KATA TNV avoywyn TOU, TO OMOoi0 KAAUTITEL TO ONUA avaywyns GAAWV KaTOVTWV. ITo NAEKTPOSLO
vdpapylvpou avamtuooeTal Eva PHeyalo uTtepSuVAULKO yla TNV avaywyr tou HY pe amotéAeopa pexpL va
GTACEL 0TN TLUA AUTH WITOPOUV va YiVouv avaywyEG GAAWV KATLOVTWY TIou o€ AAAa NAeKTpOSLO auTO Sev Ba
Atav duvarto.

e Emiong, o udpdpyupog oxnuatilel apaAydpata pe MOAAG HETAAAQ TA Omoiol AQUTA avayovTtal
€UKOAOTEPA ar’ OTL o€ otepen popdn, ylati To Suvapko avaywyns Tou UETAAAOU Ot apdAyopa givoal
BetikdTEPO.

Ta kupLotepa petovektipata touv I.H.Y. givatl:

e Katd to otddlo tng ofeidwong, mpayupatomnoleital oéeidwon kat tou Hg, yeyovog mou kablotd
anapaitntn tnv andéppldn Tou PETA TO TEPAS TNG LETPNONG.

e O tpyoeldeig cwARvag OV CUVOEETAL E TN TTapoXr Tou uUSpPaPYUPOU Kot oxnUatilel Tn otayova,
OLOOETEL ONUOVTLKA ULKPR SLAUETPO HE amoTEAEoHa va AapuBAveL xwpa cuxva anodpaén autou.

e O Hg eivat toéLkoc.

Newpapatikn Swadikaoia
Avtidpaotipia — Opyava:

® AwdAupa Pb? twv 20 ppm
e AwdAupa Cd?* twv 20 ppm

e NaOH
e (CHs3COOH
e HCIO4

e Oykopetpkn dLaAn twv 1 lit
e Jidwvia HETPNONG
e [utéteg akpBeiog petafAntol Oykou

e [lotnpLlEcewg
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e Zuyog akplBeiag twv 3 dekadikwv
Napapetpol XELPLONOU:

® MéBodog: HDME

e Drop size: 2

e ’‘Evtaon maApov: DP50
® Ustar: -0.8 Volt

® Ueng: -0.2 Volt

e dV/dt: 10 mV/s

e AI/AL: 0.5 nA/mm

e Tayvtnta xaptiov: 100 mV/cm
e tdrop: 0.5 sec

e damp:2

e | comp: xelpokivnta

e Mieon agpiov (N2): 1 +/- 0.2 bar

Awadikaoia:

Apxk@, TAévovtal OAa ta YuaAlkd, pe camouvada, vepd Bplong Kol TEAOG LE QTILOVIOUEVO VEPO.
Entiong, mAévovtal KaAd Kot Ta NAEKTPOSLA, LOVO UE QTLOVIOUEVO VEPO PE TNV BonBela udpoBoléa kat pe
SLaitepn mpocoxn.

Ze eldko doxelo TomoBetovvtal 19 ml amoviopévou vepou pe TV BonBela tou
I ’ 14 I ’ 4 I ‘\
olpwviou kat 1 ml nAektpoAuTn™® pe Tn munéta akpBeiog petaBAntou dykou, To StaAupa \

Tou nAektpoAutn Sivetal amnd tov uneUBuvo Tou epyacTnpiou.
\
1. PuBuiletat o moAapoypddog OTI CWOTEG TOPAMETPOUG Kal To SldAupa

QIMAPEWVETAL PE aEplo Aalwto ywa 10 Aemtd. Metd to mépag twv 10 Aemtwv, AapBavetal 1o MPWTO
noAapoypddnua rou anoteAetl to TudpAo (blank).

2. Adnvete va méoouv mévie (5) otayoveg udpapyupou amd to X.H.Y. kalL otn teAeutaia HETpATE
OKPLBWC €va AeMTO UE TN XPHON XPOVOUETPOU. 2To AemTd autd o0 moAapoypddog eival nén oto Suvaulko
avaywyng (Hold) kat ta tévta avdayovtal dnpuloupywvtag apoydApato mavw otny entdaveLa TG oTayovag
Tou USpapPYUpOU “TPo cUYKeVTPWVOVTOG €TOL TO delypa MAvVW o€ QUTAV.

3. MeTa to mépag Tou VO Aemtou aAAALeTE TO SUVAULKO Kal yivetal duvapiko ofelbwong (Sweep) kal
Tautoxpova apxilel n kataypadn tou moAapaoypadrpatos. Katd tn dtadikacia ofeldbwong Ta Lovta mou
Atav o€ popdn apoaydApatog mAvw otn otayova emavadiaAlvovtol (avaSlaAUTIK TEXVLKA) Kal
Kataypddetal To pelpa o Ttapdyetat divovtag To moAapoypadnua.

4. 10 1610 SldAupa mpootiBevtal n KAatdAAnAn tocdTNTA Ao Ta mPotuTta StaAlupata twv 20 ppm Twv
Cd?* kot Pb?* wote n TeEAKA TOUC OUYKEVTPWON Vo eival n emBupnth (UMOAOYicETE T MOOOTNTA TIOU
xpewdletat). Mpootibetal pe tn xprion mutétag akpiBeiag petafAntol Oykou amod €8Ik omr HEoA OTO
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SLaAupa, pe Wolaitepn mpoooxn ota NAekTpoSia kat olaitepa oto nAektpodilo tou Glassy Carbon mou eivat
€VBpavoto. To akpodUGCLO TNG TIUTETOG TIPETEL va lval pEoa oto StdAlupa kat va emAuBel pe autd. Itn
OUVEXELQ QTTOMAKPUVETAL XWPLG va TepLEXEL KaBOAou StdAupa (matnuévn n devtepn okAAA OTNV TILTETA
HeTaBAntou Oykou) kat anoppintete oe 161k6 oxelo.

5. NMdavw oto mponyoupevo moAapoypddnua (blank) maipvetar éva véo moAapoypddnua HE TN
Sladikacio mou mepleypddnke mpv SnA. apxLKA amoppimtovtal 5 oTayoveg Kal otn TEAEUTALA LETPATE UE
okpifela 1 Aemtd KoL oTn OuvExela Tnyaivete o€ Aewtoupyla ofeidwong kot Kataypadng Tou
rioAapoypadrpuatog. Auto To ToAapoypddnua avTloTolyel oto StdAupa tou 1% ntpotumou yia to Cd?* kat to
Pb?* pe anotéAeopa va epdaviotolv Vo kopdég ota -0.57 V yia to Cd?* kat ota -0.38 V yia to Pb?*,

6. EmavalapBavetar n idla Stadikacia mpooOetovtag kabe dopd TG KATAAANAEG TTOCOTNTEG TWV
LOvtwy, Ttaipvovtag To avtiotolyo mohapoypddnua yLa OAEC TIG EMLBUUNTEG CUYKEVIPWOELG TV LOVTWVY Cd?*
Kot Pb?*.

Oa ndpete cuvoAika £§L moAapoypadiparta
Blank
20 ppb Cd?* + 30 ppb Pb?*
30 ppb Cd?* + 45 ppb Pb?*

1.

2.

3

4. 40 ppb Cd** + 60 ppb Pb**
5. 50 ppb Cd** + 75 ppb Pb**
6

60 ppb Cd?* + 90 ppb Pb?*

7. Anoppintetal 1o 0Ao StdAupa o€ €l81kO Soxeio amofAnTwy adou mpwta anopakpuvOel o Hg pe tov
€L6IKO CUAAEKTN.

8. MAgvetal moAl kald to €l6kO yuaAwvo Soxelo kat yivetal n idta dtadikacia yla va mdpete éva
kawvoupyLo TudAo (blank)

9. Andtov uneVBuVo Tou Epyactnpiou TonoBeTouvTal 0To SLdAU A TToodTNTECG TwV LOVTWV Cd?* kat Pb?*
Tiou Ba amoteAECOUV TO AYVWOTO 0Ag.

10. Maipvetatl to moAapoypddnua pe TG dyvwoteg moodtnteg twv Cd?* kat Pb?*.

11. Anoppintetal to 6Ao StdAupa oe €l6ko doxeio amoBARTwy adol npwta anopakpuvOet o Hg e Tov
€L61KO CUAAEKTN.

*PuOuLoTIKG StaAupa (NAekTpoAUTn) :

MNa tn napaokeur tou: 4.0 gr NaOH StaAvovtal oe 500 ml amtoviopévou vepou, mpootiBevtal 11.46
ml CH3COOH kot puBpiletat to pH oto 4.64 pe HCIO4, CUUMANPWVETE E QTLOVIOUEVO HEXPL TEALKOU OYKOU
1000 ml. To StdAupa auto oog Sivetatl €ToLHo amod Tov unteuBuvo Tou epyaoctnpiou.
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Opyavoloyia:

LA N

626 Polarecord:
Awakomntng Aettoupyiag (on/off)

Awakomntng emdoyn 6€ong avapovng n Hétpnong (stand-by / measure)
Awakomntng emidoyng Suvautkol avaywyng (hold) f ofeidbwong (sweep).
Alakomtng emdoyng taxvtntag xoptoL otov plotter (100 mv/cm)

Altakontng emiloyng opiwv duvapikou (armo -0.80 éw¢ -0.20 V)

326 Polarecord

AETROHM

Alakomntng emAoyng pubpou petaBoAng tov Suvaptkov (10 mV/s)

Awokontng emiloyng €vtaong aApou (50 mV)

AlokomTng emAoyng taxutntag epdavions maApou mou eival kot n mepiodog pétpnong, oe KAOe
TLOALO €XETE KAl PLOL LETPNON TOU pevpatog (0.5 sec)

ALOKOTTNG ETUAOYNAG AVTLOTOIXLONG TNG £VTAONG TOU PEVUATOG WG MPOC TN KALLOKO TOU XapTLoU Tou
plotter (nA/mm)

10. Alakomtng emAoyng TNG TLUAG TNG AVILOTOIXLONG TOU PEUHATOC LE TN KAlpaKa Tou xaptiou Tou plotter

(0.5 nA/mm)

Ou emdoy£g 9 ko 10 aroteAouv TNV evacOnoia Tou opyavou,
1 mm UYoug kopudng avtiotolxei og 0.5 nA psupatog.

10 = 0 01 - P

0 /‘ [ 72

25 R 25 005 — 3 2
<

50 — ‘

dudt™/mvs"’ /

/"f

tdrop’®
meas. period /s
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B. 663 stand :
1. Awkontng Asttoupyiag agptou Ny yla TV amagpwaon

2. Emloyny peBobou, MaAuikn Awadopiky MoAapoypadio pe avadlaAuTtikni

uéBodo (HMDE)

3. Emloyn peyéBoug otayovag ubpapyupou oto I.H.Y. (emhoyn 2)

4. ‘Evtaon otpodwv pafdou avadeuong

Npocoxn:

PUBULON TOU €WTEPLKOU POVOLETPOU TOU HELWTAPA Tou aepiou N2 oto 1 +£0.2 bar

NoAapoypadnua : To molapoypadnua €xeL tn popdr tou
TIOPOKATW SLayPAUUATOG. ATtO TN TLUA Tou SuvapLkou omou sudaviletat
n kaBe kopudn mpoodlopiletal to €(60¢ TOU LOVTOG, N TPWTN Kopudn
elvat ota -0.57 V kat avtiotoikei oto Cd?* kaw n SeUtepn eival ota -0.38
V kat avtiotoxel oto Pb?*. To epBaddv rj to Uoc g kopudi¢ eivat
avaAoyo tng moooTNTAG Tou LOVTOG, AOyo SUCGKOALOG UTTOAOYLOOU TOU
euBadou o mpoodloplopog ¢ moocotnTag Ba yivel pHe Tt Xprion tou
OYoug NG kopudng. To L oG aUTO Ba TIPETEL VA LETATPATIEL O€ EVTaon
peLATOC CUPDWVA LE TIG TTAPAUETPOUC TOU 0pyavou (1 mm avtiotolxel

o€ 0.5 nA peuparog).

AnoteAéopata Kat avaAvon:

...........

H1+ -4

210 moAapoypddnua kabwg n cdpwaon Tou Suvautkou yivetat amno ta -0.80 V npog ta -0.20 V apxikd

Ba epdaviotel n kopudn ou odeileTal otn MoooTNTA TWV LOVTWV Tou Cd oTo Suvauiko ofeidwaon tou ota -

0.57 V ko otn ouveéxela n kopudn mou odelAeTal oTn MoooTNTA
TWV LOVTwv Tou Pb oto Suvauko ofsidbwon tou ota -0.38 V.
KaBwg n amewkoévion eival oe xapti, dev pmopel va yivel
oAokAnpwon tng emupavelag TnG kopudr omnote Ba petpnBel to
v og TG KABe Kopudr ¢ WoTe va MPocSLOPLOTEL N TOCOTNTA TOU
kABe Lovtog.

ApxKa pe €va poAUBL TpaBdrte Tn ypapun utofabpou (tnv
baseline),mapatnpeite ot dev eival opllovtia aAld €xel pia
HKp KAlon mpog Ta KATw kKabBwg To onua 6ev MOpOpEVEL
oTaBepO AANA EXEL LLOL KPR HELWON. 2TN CUVEXELA TTALPVETAL EVal

cho

P+

-0.80V

-0.38V

-0.20V

Xapaka Kat to Tonobeteite kKAOeTa otNnV baseline, adltadopwvtag yLa TG yPAUUES TTAEYLATOG TOU XapTLoU.

To unéév tou xdpaka TPEMEL va gival akplBwg mdvw otnv baseline mou tpafnéate mponyoluevog Kat va

elval kaBeta o autr). Metpdte pe tn peyalutepn duvatn akpifela to LPog TG Kopudng Twv LOVTwyY Cd.

21N OUVEXELD LETPATE HE ToV (8Lo Tpomo to VYOG TNG Kopudn Twv LOVTWV Tou Pb. Mg tnv idla Stadikacia

HETpATE Ta LN TWV Kopudwv o€ OAa Ta TTOAapoypadr AT KAl KATAYPAPETE TIG TLUEG TOUC OE mMm.

210 TUPAO Selypa dev avapévovtol Kopudeg ota Suvapkd Twv Lovtwy tou Cd katl tou Pb. Av opwg

eudavioTel Kopudry o KAMOLO LOV, TOTE TOo TUPAO Selypa Sev Ntav kabapo, ixe kamowa enipoAvvon. H

kopudn autr Ba npénel va petpnOet katl va adatlpeBel amo TIg TLUEG TV Kopd WV TwV UTIOAOLTWY SELYUATWV.

‘Exouv npaypatomnolnBet Svo avefaptnta tudAd delypata, Eva mou adopd ta mPoTUTIA Kot €va Ttou adopd
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To AyvwoTto Seiypa. To TuPAO Seilypa Twv MPOTUTIWV SLAAUUATWY EMNPEATEL LOVO QUTA, OMIWE ovTioToL A
KoL To TUPAO Selypa Tou ayvwoTou, EMNPEAlEL LOVO AUTO.

MNa kaBe nmpotumno Seiypa kataypadetat to UPog tng kopudng yla to Cd Kat yia Tov Pb avtiotolya os
mm, av oTo TUPAO Selypa £xel epdaviotel kamola kopudr, to UPoc NS adalpeital amo ta VPN Twv
KopudwV Tou avtiotoLyou LOVTOG.

Napadsypa:

suykévtpwon | Yog kopudpwv | ‘Evtacn pevpatog
(nA)

2+
Cd

w
o
[¢)]
(]

)

o
N
+

90 23.5 11.75
Oa PETATPEMETAL TO UYPOC TNG KABE Kopudr ¢ o€ £vtaon pEUUATOC LE XPHON TG evalcBnaoiag mou €xet
ertAeyel (0.5 nA / mm). XpnOLUOMOLWVTAG TLG TLUEC TLC CUYKEVTPWONG KOLL TLG TLUEG TNE £VTACNC TOU PEUUATOG
Ba dnpovpynote dU0 KaumUAeG avadopadg, pia yia to v tou Cd Kat pia yia to ov tou Pb pe t xprion evog

AOYLOULKOU TIPOYPAUUATOC.

60 -

15.0 -
55 o
50 —-
12.5 4
45 4
E 40 § 10.0 4
< 35+ =
g g
2 307 S 754
§ 25 2
,?_’ 20 8: 5o
i 15 ’u>:
10 25
5
0 T T T T T 0.0 T T T T T T
20 30 40 50 60 0 15 30 45 60 75 90
2uykévTpwon (ppb) Zuykévtpwon (ppb)
KaumnUAn avadopdg yia to Cd?* KaumnUAn avadopdg yia to Pb?*
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YToAoyLlopoG opilwv aviXveuong Kat ToooTIKOnoinong:
MNa kaBe 1OV uTtoAoyieTaL TA OPLA AVIXVEUGNG KOL TTOCOTIKOTOLNONG EEXWPLOTA, ETOL:

lNa to v tou to Cd?* Ba eival:

T0 Oplo aviyvevong: LOD = 35 o= % =0.060738 ~ 0.061 ppb
KalL TO OpLO TTOCOTIKOTOLNONG: LoQ = 10+5 _ o 10:001893 _ 3 50246~ 0.202 ppb

0.935

lNa to v tou to Pb?* Ba eivad:

T0 Oplo aviyvevong: LOD = 35 o= % =0.069714 ~ 0.070 ppb
KalL TO OPLO TTOCOTIKOTIOLNONG: LoQ = 1005 _ o 100000333 _ 4 53538 ~0.232 ppb

0.143

Ayvwoto deiypa:

210 Ayvwoto delypa PeTpATE TO UYOC TNG Kopudng tou Cd kat tou Pb amd ta onoia exete adatpéoet
ruBavn kopudn mou €xeL epdaviotel oto TUPAS Seiypa tou ayvwotoug (dnA. oto deltepo TUPAO Selypa ou
nipaypatonotoate). Metatpenetat 1o VP oG TNG KABe Kopudng o€ Eviaon peUATOG Kal 0Tn CUVEXELD HE TN
XPNoN TWV KAUMUAwV avadopds UTIOAOYIZETOL TG CUYKEVTPWOELG TWV LOVIWV 0TO AYVWOTO SLAAU UaL.

68.0 34.00 38.2

17.5 8.75 68.4

Ta tedikd anoteAéopata divovte pe éva Sekadilko Kot EAEyXovTal av elval HEoO OTA OPLAL OVIXVEUONG KO
ToooTkomnoinong tng pebodou.

Bivteo:

Avalutikn mepypadn tng dtadikaciog napouaotdletal oto Bivieo g doknong otn otooeAida tou
nadnuatog oto e-class:

To Bivteo elval oTo KaVAAL TOU

BoAtapetpia — MoAapoypadia
Aapoypadikdc npoodioptopdc Cd?* kat Pb

gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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Epwtnoelg

1)
2)

3)
4)
5)

6)
7)

8)

9)

MNeplypdete Tn TEXVIKA TNG SLadoplkng TaAULKAG ToAapoypadiag pe avadlaAuTLK TEXVLKA.

Ma oo Adyo n PETPNON TOU PeVUATOC YIVETAL Alyo TpLV TO TEAOG TOU KABOE aAPOU Kal OXL KATd TN
Sldpkela Tou?

lNa 1tolo Adyo yilvetal anaépwaon Tou Selypatog apxka Kot we akplBwg yivetat autn?

Mola otolxela avaAuovtal kal o€ oL SUVapLKA eudaviovtal?

Molo eival to nAektpddlo epyaaciag, avadopdgs kat Bondntikd? Molog o Adyog umapéng Tou KABe evog
arnod autd?

MAEoOVEKTAMATA KOL LELOVEKTALATA TOU NAekTpobdiou epyaoiag.

H pétpnon tng €vtaong Tou PeEUHATOC TPOYHOTOMOLETAL KOTA TO OTASL0 TNG avaywynsg i Ing
ofeldwong kat yLorti;

MNarti mpémnet va diatnpeital otabepdg o xpOVog O MPAYLATOTIOLETAL N avaywyn (TTPWTo oTddlo TG
avaSLAAUTLKAG TEXVLKAG);

Av 1o péyeBog TG otayovag amod 2 ou xpnoLpomnoleital yivel 3, Ba aAldel To peEyebog TnG KopudNG;
KaL av vat Ba givat peyaAutepn i UKPOTEPN;

10) Av n apxikn evaloBnoia tou opyavou amd (1 mm avtiotolxet o 0.5 nA) yivet 1 mm ywa 1.0 nA, Ba

oAAdageL To peEyeBog TNG Kopudng; Kat av val Ba eivat peyalutepn A UKPOTEPN;

11) To apxk6 StdAupa Twv Wvtwv Cd?* kat Pb?* €xel ouykévtpwong 20 ppm yla To KABe WOv. Na

urtoAoyLotoUv ta pl mou amattovvtal anod to kabéva stock StGAupa, yla Tn Mapaokeun SLAAUUATOG
ouykévipwong 20 ppb yia ta wovta Cd?* kat Pb?* avtiotowya o teAko 6yko 20 ml.

12) Xpnowomnowwvtag th KoUmUAn avadopdg tou tovtog Cd?* kat yvwpilovtag to VoG thg Kopudig Tou

ayvwotou deiypatog va ivat 60.0 mm, UTIOAOYLOETE TN CUYKEVIPWON TOU AyvwoTtou Selypatog o€
tvta Cd?* (yia evaodnoia 0.5 nA/mm).

13) Xpnowomnowwvtag th KoUmuAn avadopdg tou tovtog Pb2* kat yvwpilovrag to oG Tng Kopudig Tou

ayvwotou delypatog va ivat 16.5 mm, UTIOAOYIOETE TN CUYKEVIPWON TOU AyvwoTou Selypatog o€
tévta Pb?* (yia evaodnoia 0.5 nA/mm).
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Aoknon - Aépla Xpwpatoypadia
pe Avixveutn loviopol ®@Aoyag (GC - FID)
ZKOMOG TNG AoKnong eivat:
O TOLOTLKOG KOl O TTOGOTIKOG MTPOOSLOPLONOG AAKOOAWYV OE AyvwoTo Seiypa

Kot 0 aAKOOAOUXO0 MOTO ME T HEB0SO

™G aéplag xpwpatoypadiog pe avixveutr oviopol ¢Aoyag (FID).

‘Eva olotnpa evog aéplov Xpwpatoypadou anoteAeital anod 5 Kupiwg TuApata :

1) Tr]V KlVrlTr'l ¢d0|'l Ca"ie:ngaﬁ flow Sample injection Electrical signal
1 ’ ' controller

2) To olotnua eloaywyng delypatog Detector aMe

3) Tnv avoAutikn oTAAN ok | g

r
4) Tov avixveutn

5) To katoypadikod N
) vp d) ' Column oven

— T
|
|

Data
processing unit

Cylinder

H Aettoupyia Tou KAOe pEpoug avaAlEeTaL OTNV ELCAYNON TG aépLag XpwHatoypadiog
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Newpapoatikn Stadikaoia

Avtidpaotipia — Opyava:

e AwaAUtnG: tert-Butyl methyl ether (MTBE)

e AAKoOAeG: MeOH, EtOH, 1-PrOH, 1-ButOH

e Eowteplkd npotuno: acetonitrile (ACN)

e  MuwpoaoUpiyya: cUptyya vypwv 10 pl Hamilton

e Muréteg: petafAnTOU OYKOU yLa TITNTIKEG EVWOELS Twv 100 ul, 1000 pl Gilson

NapAapeTpol XeLpLopov xpwpatoypadou:

e Kwntn ¢paon:

O

O

aéplo: He
pon: 1.5 ml/min

e Elcaywyéag:

@)
@)
@)

e ItNAn:

O O O O O

TUMOoG: He Stapolpacpuod (Split)
pon Sapotpacpov: 300 ml/min
Ao6yog Stapolpacpou: 200
Bepuokpacia eloaywyeag: 250 °C

Tumog: Alltech Capillary Column

YAtkd: AT™ — WAX

Xapaktnplotikad: ID: 0.32 mm, Length: 30 m, Film: 0.25 um

Eidog: NMoAwkn (polyethylene glycol)

Bepuokpacia: Bepuokpactako mpoypappa (apxtkd 50 °C yia 2 AEMTA, 0TN CUVEXELQ
avéavel katd 10 °C péxpt otoug 120 °C, 6mou mapapevel yla 1 Aemto, CUVOALKOG XPOVOG
nipoypaupatog 10 Aemtd)

e AVIXVEUTNAG:

O

O

O

O

O

Tumog: loviopoU ¢Aoyag (FID)
Bepuokpaocia: 250 °C
evaloBnoia: 100

aéplo makeup: He

agpla dpAoyag: Hy + Air

e AloAUTNnG: tert-Butyl methyl ether (MTBE)
e EOowWwTePLKO POTUTO: acetonitrile

O XELPLOUOG TOU AELTOUPYLKOU TOU 0PYAVOU aVaAUETAL OTO MAPAPTHLLOL

‘Aertoupyko Chrom Card GC-FID’
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To melpapatiko HEpog Xwpileton o€ Tpia HEPN:
A. Anpoupyia evog SLOAULATOG YVWOTHG CUYKEVTPWONG AAKOOAWV
B. Tnv avdAuon gvog dyvwotou SLaAUpaTog

. Tnv av@Auon evog aAkooAoUXOU TOTOU MPOEPXOUEVO amod amootaln (my pakn)

Avolypo opyavou:

1. Avoliyete to xpwpatoypado.

2. Avoly€eTe TOV NAEKTPOVIKO UTTOAOYLOTH.

3. Avolyete ta agpla (He, Air, H2) avoiyovtag tn kaBe GLAAnG. Av ota HAVOUETPA TWV AEPLWY, N Tiieon
€€66ou elval kdtw amo 5 bar, tnv avavete ota 5 bar.

4. A6 To AOyLoPO TOU opyavou, eTUAEYETAL TO emBUUNTO mpoypapua ‘Alcohols’, to poptwvetal oto
XPWHATOYPADO Kal TEPLUEVETE va eTLteUXOoUV oL emBupunteg Beppokpacies kat va otabepomolnBel

TO O TOU.

Awadikaoia:

Anpoupyia evog mpotunou SltaAlpatog.
Tpla injections amoé to mpotumo StdAupa.
‘Eva injection ano dyvwoto dtdAupa tou Ba oag S00«t.

P wnN e

‘Eva injection armo €va aAKooAoUx0o OTO MPOoEPXOUEVO amod andotaén.

A. Anuovpyia MPOTUTOU SLAAUHATOC YVWOTHG CUYKEVTPWONG:

Oa dnuloupynoeTe Eva SLAAU O YWWOTAG CUYKEVTPWONG E TLG TTAPAKATW AAKOOAEG:

e MeBavoAn (MeOH)

e AwBavoAn (EtOH)

e 1-NponavoAn (1-ProOH)
e 1-BoutavoAn (1-ButOH)

QG e0WTEPLKO TIPOTUTIO XpNOLUOTOLELTE TO akeToVLTpiAlo (Acetonitrile, ACN). To aketovitpiAlo mAnpol
TA KPLTAPLO ETUAOYNG YLA TO ECWTEPLKO TPOTUTO, PByaivel pEoa otoug emBupnTtolg XpOVOUG, Xwpig va
ETUKAAUTITEL KATTOL KOPUPN TWV AAKOOAWV Kol To oripa mou Sivel elval KOVIA O AUTA TwV EVWOEWV (oL
OAKOOAEG €xouv amod €va €wg TECOEPA ATOMA AvOpaka Kol TO OKETOVITPIALO €xel 6UV0). Q¢ SLaAutng
xpnotuomoleitat o tetpa-foutulopebulaBepag (Tert-ButylMethylEther, MTBE) pe onueio €oewg 55 °C,
HLKPOTEPO KAl Ao auTo TG LEOaVOANG.
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Snpeio Mukvotnta

Zéoeswg (°C) (Kg/1t)

H
|
MeBavohn H—C—OH ‘&fa 64.7 0.79
H
b
ABavoAn H-C—C-0-H “‘ 78.2 0.79
HH
NG
1-MpomavoAn =~ H-C-C-C-O-H 97.0-98.0 0.80
HHH
o
1-BoutavoAn = H-C—C—C—G—OH 117.7 0.81
HHHH
\
Aketovitpilo  H-C—C=N ,é.‘ 81.3-82.1 0.79
H
TeTPA-
BoutuhopeBuA | HL— C O—CHj 0.74
alB€pag

To xapnAodtepo onpeio €oswg eival 55.2 °C mou eivat tou dtaAvtn (MTBE) kat
To uPnAdTepoO €lval 117.7 °C tng BoutavoAng. AGyo Tou OTL OL EVWOELG ELVOL TTTNTLKEG,
yia 1t  Onuloupyla Twv SLOAUPATWV  XPNOLUOTMOLOUVTOL  ELOLKEG  TILMETEC
HETABAAAOUEVOU OYKOU. € QUTEG Ta tip TOUG MEPLEXOUV ECWTEPLKA €va EUPBOAO TO
orolo gumobilel TNV €ATULON TWV TITNTIKWV EVWOEWV.

Anpoupyia tpotumnov deiyparog:

Metadépete pe mpoooxn (Aoyo mrntikdtnTag) 50 pl

ano kaBe aAkooAn (MeOH, EtOH, ProOH, ButOH) kat amnoé 1o ecwteptko potumo (ACN) oe ediko (BLdwto)
vial kot ocupurmAnpwvete o€ TeEAKO Oyko pe To StaAutn (MTBE). O ouvoAlkOG GYKOC TTOU OVTLOTOLXEL YLl TLG
OAKOOAEG Kl TO ECWTEPLKO TPOTUTIO €ival 250 pl omdte xperalovratl akopa 1750 pl StaAvtn woTe o TEAKOG
OyKog va givat ota 2 ml.
Epwtnon:

Noéon gival n cUYKEVTPWON TOU SLAAUHATOG TTOU MAPAOKEVAOATE WG MPOG KAOE aAkoOAn os pg/ul;
Anavtnon: 1y yla tnv MeOH.

TornoBetriOnkav 50 pul MeOH og teAkd dyko 2 ml (6nA. 2000 pl), ondte n cuykévipwon tng MeOH Ba
elva 50u1/2000 pl (oxéon 1). H mukvétnta tng MeOH eivad 0.79 Kgr/It=> 0.79 *103gr/1t=> 0.79 *103pug/ul.Etol

n oxéon 1 yivetat:
50 ul/2000 pl=> 50 * 0.79 *103ug / 2000 pl-> 19.75 pg/ul

YTOAOYIOETE TLG CUYKEVTPWOELG TWV UTIOAOLITWV AAKOOAWV KABWG KOl TOU ECWTEPLKOU POTUTIOU.
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Injections delypatog
AdouU €xeL otaBeponolnbel to onpa, €TolpudleTol 0 XpwHATOyPAPOC WOTE va elval ETOLUOC yla TO
nmpwrto injection.

e A0 10 AOYLOULKO TOU, QIO TO KEVTPLKO MopAaBUpPOo EMIAEYETE:

edit sample kat ypapetal oto Act, avoliyel Evac mivakag omou:

1. ot nmpwtn otiAn (sample name) ypdpete TO £T0C, TO OVOUQ TNC OUASOC KOl TTOLO injection KAVETE Tty
2020 omada A1 standard 1

2. otn beutepn otiAn (file name) ypapete akptBws to (bto (my 2020 omada A1 standard 1) kot agou
Byeite amno 1o keAi natate OK

2tn mpwtn otnAn Ba eivat to dvoua mou Yo BAénete otnv o9dvn kat otn SeUTEPN TO OVOUX LE TO OMTO(0
Vo owVel to xpwuatoypapnua.

e  MOAL¢ n VEa kaTaywpnan yiveL eVEpyN, ETIIAEYETE oo TO UEVOU:

Wawee

View = view sample being acquired

Avolyel éva mapaBupo omou Ba daivetal to xpwuatoypdadnua kabwg Oa
TPEXEL. ZTN CUVEXELA ME pLa oL pLyya uypwv (Hamilton):

1. EemAévete 3 dpopég pe to StaAutn (MTBE),
2. EemAévete 3 dopEG e To Selypa

3. naipvete akplpwg 1 pl delypartog xwpic pucalideg. HOVO 0EPQG

O xpwpatoypadog eival oe kataotaon stand by, Ba mpénel va masL apxkd o katdotaon ready.
MNatwvtag pia ¢opd to Kou uni start anod tn kovodAa Tou opydvou, mnyaivel anod tn kataotaon stand by oe
ready. >tn kataotacn ready evepyornoleital n por Stapotpacpol (300 ml/min) kaBwg To 6pyavo sival oe
Aewtoupyia spit. H por| Stapolpacpou katd thv SLApKELA TToU TO OpYavo €lval O KATAOTAGCN AVApOVAG (stand
by) elval KAeLoTH, Evepyomoleital Lovo Alyo mpLv TNV ELoaywyr) Tou SelyATOg WOTE VoL UIMOPETEL VAL YIVEL O
SlapoLpaouog Kal otn cUVEXELA KAELVeEL Eava.

NOT READY/ERROR SCROLL UP
@ STBY | PREP RUN A
@ READY TO INJECT

@ RUN ACTUAL SETPOINT SCROLL DOWN

Twpa To Opyavo eivat £TOLHO yLa va YiveL To injection
210 inlet port yivetal To injection:

1. TomoBeteite n BeAdva oTig cUPLYyaG akpLBwG oTo KEVTPO Tou inlet, péoa og aUTO UTAPXEL TO septum
omnote Ba nmpenel va aoknBel pLa pikpn mieon wote n BeAdva va To TPUMHROEL,

2. Badlete O6An tnVv BeAova péoa,

3. Tnv adeldlete ue ypriyopn Kivnon

4. Tnv adaipeite ypriyopa.
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5. KaBw¢ o xelplotn¢ natdel to €uBolo tng ouplyyag yla va odELACEL TO TIEPLEXOUEVO TNG HECA OTOV
EloaywWYEQ, €va AAAO ATOUO Ao TNV opada maTAEL To Koupri start and tn KovoOAa Tou 0pyavou yLa va

gekvnoeL N availuon. MOALG yivel auto Ba avael To AQumakL run ot KOvoOAa Tou opydavou
6. Meta 1o injection EemAéveTal Tn oUpLyya 3 dopEC e To SLaAuTn woTe va kabaploet.

Detector

H diadwkaoia tou injection mpémeL va eiva ypriyopn Kot anotopn

OXL OWG ME SUvapn yla va pnv npokAnBei kamnowa {npid.

AAOn ovu UnopEi va yivouv oTo XELPLONO:

H apyn elcaywyn tou Selypatog Ba €xeL oav QMOTEAECHA VO UITEL 0LPYA LECA 0TN OTHAN KAl aUTO va
Snuioupynoet Sla MAATUVON TWV KOpUPwVv.

To 1 pl tou delypartog dev mepthapfavel Tn moodTnTA MOV €XEL N BeAdva TG cupLyyag(mepimou 0,3ul)
, €TOL N apyn swoaywyn N e€aywyn Tng ocuplyyag Ba €xeL WG AMOTEAECUA ULa TTOCOTNTA Ao To Selypa
niou Bploketal otnv BeAdva va e€QTULOTEL KO 0T TIPAEN va UeL peyaAutepn noootnta Selypatod.
H otadlakn eloaywyn Tou delypatog Ba €xelL wG OMOTEAECUA TO OTIAGLUO TWV KOpUDwWV.

Av n Belova bev tepuatiosl tote To Selypa Sev Ba umeL 0to cwotd onUeELo Tou eloaywyEa Kot Ba
xaBel. To urkog tn¢ BeAdvag eival CUYKEKPLUEVO WOTE TO Selypa va pmaivel oto owoTo onueio.

Av 8ev uTtdpXEL CUYXPOVIOUOG OTO injection Kal OTO MATNUA TOU KOUUmoU start, Ba umdapyxouv
Sladopetikol xpovol EKAoUoNG TWV EVWOEWV 0TO XpwHaToypado.

MOALG oAokAnpwBouv ta 10 Aemtd mou xpetalovtal yla va yivel n avaAuon Bdaon tou Bepuokpaclakou

TIPOYPAUUATOG, TO Xpwuatoypadnua Ba cwbel autdépata Kol to mapabupo nmou epdavilotav Ba KAsloeL.
Ztn KovooAa tou opydvou Ba €xel avalel to Aaumdkt not ready emeldn to opyavo Ba Bploketal otn

Stadkaoia emavadopdc OTIC apXKEG Bepuokpacieg yla va eival €TOHO yla TO E€MOUEVO injection.
Tautoxpova Ba akoUYETe 0 AVEULOTHPAC TOu poupvou Ttou Ba PuxeL kal Ba kateBdalel Tn Bepuokpacia Tou.
MOALC dptaoel otnv apxikn Bepuokpacia (50°C) Oa avapet to Aaumnakt stand by katl Ba sivat €Tolpog yla to

€MOUEVO injection.

Ta xpwuatoypadriuata Ba €xouv tn mapakatw popdn, Byaivel mpwta n ovcia pe TO ULKPOTEPO
onueio (€ogwg KaL TENOG e TO HEYAAUTEPO.:
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5436

1-ButOH
1-butanol

4174 1-ProOH anol
EtOH
| l

ACN acetonitril¢(is)
| ( | |
MeOH /muhnnol ' |

(mVolt) | [ | [

1651 il

-0.873 4

1 1 1 1 1
2927 3.578 4.229 4.880 S.531 6.182

Time (min)

Apxika eudaviletal n kopdn tou SdtoAvtn (MTBE) mou €xel to UIKPOTEPO onueio {éoswg (oto
napandavw Staypappa dev dpaivetal Adyo tng peyéBuvong mou €xel yivel). Amo tig aAkooOAeg pwtn Ba Byel
N LEBavOAn Ue To HIKpOTEPO oneilo (Eoew 64.7 °C, émetta n atBavoin pe 0.2 78 °C, to akeTovitpiAlo pe 0.3
81 °C, n 1-mpomavoAn pe o.Z. 97 °C kat téAog n 1-foutavoin pe 6.7 117 °C.

H emupdvela Twv kopudwv avilotolxel otn moootnTa dvBpaka tng kaBe ovoiag. Etol ot MeOH, EtOH
kat ACN €xouv tnv idla cuykévtpwon (19.75ug/ul) , 0pweg n atBavodn €xel SUo avBpakeg, evw n PeBavoin
€va, onoTe N emipavela oAokAnpwong tng abavoing avapevetat SumAdota and tng uebavoAng. To ACN €xel
600 avBpakeg kal idLa cuykevtpwon e alBavoAn onote n emipavela OAOKARPWONG Tou avapevetal dla pe
™G aBavoAng, Opwg dev LoxUEeL auTo SLoTL €xouv SladopeTikr ofeldwtikni katdotaon dnA. n atBavoAn divel
S5e” evw TO akeToVLTPpiAlo 1le” omote 1o onpa TNG atBavoAng eival peyoAUTEPO A0 TOU AKETOVLTPLALOU Kot
apa n emupavela oAokAnpwaong tng. H mpomavoAn €xeL Tpelg AvOpakeg aAAd KoL N CUYKEVTPWON TNG Elvat
Alyo peyohUtepn (20.00 pg/ul) anod auth tg atbavoAng, onmote n emipavelo OAOKANPWONG TNG OVAEVETOL
va elval peyaAltepn Kabwg emiong kat tnG BoutavoAng Tou €xeL TECOEPA ATOMO AvOpaKko Kol OKOUA
HeyaAUTepn cuykévipwaon (20.25 pg/ul).

Me tov 610 Tpomo yivetal kat to 2° kat to 3°injection

arno to idto mpadtumno (standard).

B. Ayvwoto Asiypa

Zag Sivetal dyvwoto delypa aAkooAwv, oto omoio Ba KAVETE Povo Eva injection pe tnv dla akplpwg
Stadikacio 6mwg tou mpotumou delypatog. To ovopa mou Ba dwoete oto apxeio Ba ival mx 2020 omada
Al agnwsto. H povn mAnpodopia mou €XETE yLa T cUOTAON TOU AYVWOTOU €ival OTL elval éva piypa amno
KAToleG oo TG 4 aAKOOAEG Tou OpwG elvatl StaAupeveg otov (6lo SLaAUTN He TO MPOTUTIO Ko OTL TO
E0WTEPLKO TIPOTUTIO Elval 8Lo Kat idLag CUYKEVTPWONG E TO TTPOTUTIO SLAAU AL

AAUoLH0 TNG cUPLYYAG TPV TN AYPN TOU ayVWOTOU OMwG £YLVE OTA MPOTUTAL.
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r. AAKOOAOUYXO TOTO MPOoEPXOUEVO anod anootaén (pakn)

Q¢ aAkooAoUxo ToTO Ba xpnoluomolnoeTe eva Selypa pakng. Apxlkd Ba eToludoete to delypa tng
paknG. To povo mou xpelaletal eivat va tpooTtebel To ECWTEPLKO POTUTIO 0TNV 8La akpLBwG CUYKEVTPpWON
HE To Tpotumo Selypa.

Ze éva KaOapa vials petadépete 50 pul ACN ko 1950 pl pakng.

Oa KAveTe €va injection amo tn pakn HE ToV (610 akpLPwG TPOTO OMWGE KAl Ta Itponyou peva divovtag
TO 6voua 1ty 2020 omada A1 raki aleksakis.

Ma 1o injection auto tn cuplyya tn Aévete Aiyo diadopetika:

o EemAévete 3 dpopEC pe to StaAutn (MTBE)

o {emAévete 3 Popeg pe kaBapd vepo (eival o SLaAutng g pakng) wote va Ppuyel 6Aog o SlaAutng
(MTBE) amod tn ouplyya, Stadopetika Ba davel n kopudr Tou SLaAUTN OTo XpwuoToypadnua

o EemAévete 3 popEG pe To Selypa (dNA. TN POKN LE TO ECWTEPLKO TIPOTUTIO)

o maipvete akpPwg 1 pl xwplc puocaiideg

e Kavete 10 injection adol pubBuicete o GC npwta

o femAévete 3 dopEG e kKabBapod vepd

o emAévete 3 popeg pe Stalutn (MTBE) wote va pnv peivel vepo otn olplyya

OAOKANPWOELG

210 Lab book oag etolpdiete mivakeg mou yla kB¢ injection katl kaBe évwon Ba oNUELWVETE TO XpOVO
€khouong tng (ne akpifeta 2 dekadikwv Yndiwv) kat Tnv emipavela oAokARpwaon tng.

Oumtivakeg Ba €xouv tn popdn:

Standard inj. No1 Time/min  Area

MeoH 3.13 18983
EtOH 3.42 30664
ACN 4.18 29437

ProOH 4.49 44696

ButOH 5.88 48996

AnoteAéopata Kat avaAvon:

ApXLKA TTPETIEL VAL UTTOAOYLOETE TOUG XPOVOUG €KAouong TnNG KABE aAKoOANG KaBwWG KaL TOU E0WTEPLKOU
nipotumou. Exete TpELg XpoOvoug, Eva amod KABe injection tou mpotuTou, o€ autoug Ba umtoAoyioete Tn HeEon
TLUN TOUG KOL TN TUTILKA OITOKALON, ME ToL owoTd onpaviika Ynoia.

My ywa tnv MeOH amnod to npwto injection €xete xpovo ékAouong 3.13 min, anod 1o devtepo 3.15 min
KalL amo 1o Tpito 3.15 min, Sivel pia péon T 3.14 min pe pua tumikn amokAton 0.01 (3.14 £ 0.01). Autog Ba
elval kaL o ypovog €khouong yla tv MeOH, avtiotolya Ba KAVETE yla TIG UTTOAOUTEC AAKOOAEG KOl TO
E0WTEPLKO TIPOTUTIO.
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21n ouvexela Ba umoAoyloeTte TOUG OXETIKOUG CUVTEAEOTEG amokplong (Relative Response Factor, RRF)
yla KABe aAkoOAN. ApxLKA Ba TPEMEL va UTIOAOYIOETE TIG CUYKEVTPWOELG TNG KABE aAKOOANG KABWG KAl TOU
€£0WTEPLKOV TpotUTIov (is) oto mpotumo SdidAupa. My otn MeOH eival 19.75 pg/ul, mpénel va unoAoyicete
ywa tnv EtOH, ProOH, ButOH kat ACN (is)

O uTtoAOYLOMOG TOU OXETIKOU cuvteAeotr) amokplong (RRF) yla kaBe aAkoOAn yivetal amo tn oxeon:

RFy area A ¥ cis
BFi. area i ® ca

REF.=

Orou:

e Anouvoaia,

® S TO ECWTEPLKO MPOTUTIO,
e cnouykévtpwon og pg/ul
e area 1o guPadov kopudnc.

Yrioloyilete tpia RRF, éva yla tn kdBe aAkooAn amo to KAOe injection Tou mpotumou. Ao TLG TPELG
TLUEG Ba uTtOAOYIOETE TN PEON TN KOL TN TUTILKN alOKALoN yLo KABE aAKOOAN

Ba 600¢l pe t popdn: RRF + Sx.

1. NoloTiKA Ko TTOGOTLKK) AVAAUOoN TOU ayvwoTtou SElyatog

e [La TN molotikn avaAuon tou delypartog, Ba yivel Tautonoinon tng KABe Kopudng, LE TN CUYKPLON TWV
XPOVWV €KAouong Twv Kopudwv TOU ayVWOoTOoU SELYUATOG UE TN KEDSN TN TWV XPOVWYV €kAouong KABe
€Vwong amo to mpotumo Selyua, e TO EUPOG TTOU TOU SIVEL N TUTILKA amOKALoN.

e [a to MOOOTIKO TPoodloplopd Tou Selypatog Ba mpémel va UTIOAOYLOTEL N CUYKEVTpWON TG KABE
ouciag oto dyvwoto StaAupa cUpdwva Pe To TUTO:

area, * Cig

A area;s * RRF,

Orou:

e Anouvoaia,

® S TO ECWTEPLKO MPOTUTIO,
e cnouykévtpwon og pg/ul
e area 1o gufadov kopudnc.

Meyalo mAeoveKTnpa Le T Xprion Twv RRF gival 0tL S10pOwvovtal ol anwAeLeg Tov SElyatog KOTd TV
£loaywyn Tou oto Xpwpatoypado.

2. AvdAuon tou deiypatog Pakn:

210 Selypa anod anootaén ‘pakn’ Ba mpaypatonolnBel mOLOTIKOG KAl TTOCOTIKOG TPOOSLOPLOUOG TWV
OAKOOAWV. Mo TO TOLOTLKO TTPOCSLOPLOUO YiVETAL TAUTOTIOINON TNG KABE KOpUDNG UE CUYKPLON TWV XPOVWVY
€KAouoNG TwWV Kopudwv Tou SElYUATOG LE TN HECN TN TWV XPOVWV €KAouong KABe évwong 0To TPOTUTIO.
MNapatnpeite OTL eKTOG amod TN Kopudr Tou eowTePLKOU Tpotumou (ACN) mou €xel mpooteBel, epdaviletal
pLa HeyaAn kopudr oto xpovo €kAouong TNG atbavoAng Kol PEPKEG POPEG ULa TIOAU ULKPR OTO XpOvVOo
€kAouong TG HEBaVOANG. ZToug XpOVOUG €KAOUCNG TNG TPOTIAVOANG Kat TnG BoutavoAng Sev epdavitovtal
KOPUDEG, OTIWG KAL AVOUEVOTAV.
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Chrom-Card Strip-Chart

2146

16.21 |

(mVolt)

1097

n " n n N n n n n
2560 A ERES) BT 76 6.4
Time (min)

0.49

ITn ouveEXela UTtoAoyileTal n ouykévipwon g atbavoAng Kat Tng peBavoAng (av aviyvevetal) o€
ug/ul.

H ouykévipwon tG HeBavoAng mpénel va gival uikpotepn ano 10 pg/ul ywa va sivar acpaAng npog
KatavaAwon

TENOC armo tn ouykEVIpwaon tn¢ atBavoing urtohoyilovtal ot aAkooAtkol Babuol tng pakng (% v/v).

Napadeypa: £0tw OTLN CUYKEVTPWON TNG alBavoAng oe éva Seiypa pakng ntav 395.1 pg/ul, méoot eivat ot
aAkooAwoi BaBuoi; H mukvotnta tng atbavohng sivat 0.79 kg/lt omdte eivar 0.79 *103ug/ul, omdte n
ouyKévTpwon yivetat: 395.1 pg/ul=>395.1/(0.79 *103) ul/ul-> 0.50001 v/v—=>50.01 % v/v

H ouykekppévn pakn £xet aAkooAkoU¢g Badpolg 50.0°

Bivteo:

Avalutikn mepypadn tng dtadikaciog napouaotdletal oto Bivieo g doknong otn otooeAida tou
pnadnuatog oto e-class:

Aépla xpwpatoypadia
(CG-FID) kaBwg Kat otnv mapakdtw StevBuvon:

https://youtu.be/XuKik-7QxLw

=] [m]

[=]L

EpwTtnoelg — AOKNOELG:

1. H ouykévtpwon tg MeOH tng EtOH kat Tou ecwteptkol poTumou ivat 19.75 pg/ul kat ot emudaveleg
oAokAnpwong ™ MeOH eivat 18983 tn¢ EtOH 30664 koL TOU €0WTEPLKOU TpoTUTOU 29437.
YrnioAoyioete to RRF tng MeOH kat tng EtOH.

2. Xto ayvwoto delypa n enudpavela odokAnpwong tng EtOH eival 50450 kot Tou E0WTEPLKOU TPOTUTIOU
25400. Me Baon to RRF tn¢ EtOH mou Bprkate mponyoUUeVOC, UTTIOAOYLOETE TN cuykEVTpwon tng EtOH
o€ pg/ ul. Ze moooug aAKOOALKOUG BaOUOUG QVTLOTOLKEL;

3. Anuoupyeite éva StaAlupa oto omnoio mpooBétete 100 pl EtOH katl 200 pl ButOH o€ teAiko oyko 2 ml.
Moon eival n ouykévtpwon tng EtOH kat tng ButOH og pg/ul oto dtaAupa; Alvetat n mukvotnta tng EtOH
0.79 Kg/It kaw tng ButOH 0.81 Kg/It.
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Aoknon - Aépla xpwpatoypadia
HE avixveut Bepuikng aywyotntog (GC-TCD)

SOW-MAC s cnowarosias

ST COMPANY

H doknon xwpiletal o V0 pépn:

A. 10 mpwto KEPOG TNG doknong Ba Bpebel n BEATIoTN TOXUTNTOG PONG

™G Kwwntng ddong péow tng e§lowong Van Deemter.
B. Xto SeUtepo Ba yivel €vag TMOLOTIKOG TPOaSLOPLOUOG EVOG AYVWOTOU
Selypatog pe tn xprion mpoTtuTtwy SLaAupdtwy.

B€Atiotn Tayutnta POnG:

Ze otaBepég ouvonkeg Beppokpaciag, LeTaBAAETOL N PO TNG KLVNTAG
daong wote va Ppebel n BEATIOTN TAXUTNTA PONC YLO VA UTTAPXEL O UEYLOTOC
oplOpog BewpnTikwv MAaKwyY Pe Baon tnv e€lowon Van Deemter. To Uog LloodUvapo BewpnTKAG TTAGKAG
(Iyen) umopei va BewpnBel OtTL eilval To EAAXLOTO HEPOG TNG KOAWVAG TIOU UTTOPEL val yivel StaxwpLlopog:

H=L/N
Orou:

e L Tto uAKOG TNG OTAANG
e N o aplBuog Twv BewpNTIKWVY MAAKWY

O aplOuog Twv OewPNTIKWVY MAAKWYV MoV Sivetal amno tov TUno:
N=16 trzltw2=16 (tr/tw)z
Omnou:

e t.0 XpOVOG EKAOUONG TNG oUGLaG
e ty TO MAATOG KOpUDNG TNG ouaiag.

H e€lowon Van Deemter Seiyvel pe molov Tpomo n oTtAAN Kot n taxuTnTa pong ennpealouv to UYPog
mAdkag. H oxéon eivat:

H=A+B/U+C*U
Orou:

e U eival n toxutnta pong,

e Ao ouvteheot¢ otpoflhwdoug dldxuong

e B o ouvteAeotng empnkng Staxuong

e CoouvteAeotng avtiotaon otn petadopag palag

H e€lowon Seixvel OTL uTtapxouVv TPeLg StadopeTikol pnxaviopot mou ennpealovral StadopeTikA anod

TNV TaxvTnTag pong. Eival avaioyol, avtiotpodws avaioyol i avedptnToL TNG ToXUTNTAG PONG. H cUVOALKN
ouumnepldopd TNG TAXVUTNTAG TNG KWNTAG PAong wg mpog to UPog TG Lwoduvaung BewpnTikAg MAAKAG,
apxka Sivel pua peiwon, ptavel o€ €va eAAXLOTO Kal 0T CUVEXELA AuAveL. H taxutnta TG Kwvntng daong
TIou avtlotolxel oto eAdxioto YIOM eival to {NTOUUEVO TNG ONMEPLVAG AOKNONG.
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I

BéATioTn
TaxuTnTA
£ | A+B/u+Cu
o
> Cu
I =
A

il B ‘ — B/
Pon KivnTAg @dong, u

1. O ouvteAeotiig otpoPllwdoug Suayuong (A) s€optdatal amo TG mMoAAAAEG SLaSpopEég, Aoyw

avopolopopdilag peyeBoug Kal oxNUATOC owHaTLOlwVY MANPWTIKOU UALKOU, SladopeTikEG SLadpopuég Exouv

OLaPOPETIKEG QMOOTACELG. AUTO €XEL WG amotéAeopa va dnuloupyeital Sievpuvon twv Kopudwy,
ennpealovtal To (810 OAEC OL EVWOELG, aveEAPTNTO QO TNV KATACTACN TOUG Kal Sev emnpealetal anod tn

TaxVTNTA TNG KWVNTAG dAong.

Por kivntAg @aong ]

2. O ouvteAeotiig B eaptdtatl anod tnv emunkn Stayuon tg ovoiag otnv Kwntr ¢aon. H Siaxuon
anattel xpovo, €10l 600 TILo ypryopa Yivel n avaluon téco Alyotepn Ba eival n dteupuvon tng Kopudng
Aoyw Slaxuong. O pnxaviopog tg diaxuong eival avilotpopwe avaloyog He TNV TaxUTNTA TNG KLVNTAG

daong.

H (Ylon)

Pon kivntig @dong
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3. O C oxetiletal pe avtiotaon petadopadg palag otn otnAn. H avénon tng taxvtnTag TNG KLVNTAG
daong avéavel tnv avtiotacn TnG petadopag palog. MoOALG Ta popLa €xouv eLoEABEL o€ pia amod tig GAceLg,
elvat «6uokoho» va Byouv Eavd. O unxaviopog Tng petadopd palag eivat avaAoyog Tng TaxuTnTAG POong

KivntA @don

H (YIon)

METAPOPA

Kivnti) @don

Z1aTiki @don \/ Opr

Ze MANPWUEVEG OTAAEG KL OL TPELG OpoL cuveloPEpouv oTn Slevpuvon Twv Kopudwv. Ta ULKPOTEPQ
ocwpatidla Ba dwoouv mapouoleg dtadpopég, meplopilovrag tn HEyLlotn Slevpuvon amod 1o GaALVOUEVO
oA amAnG Stadpopng, onwg eniong av €xouv opolopopdo pEyebog kal oxnua. Ta pikpotepa cwuatidia
odnyouv og peyaAutepn avrtallayn HETAEY TwV GACEWV KOL CUVETIWG UELWVOUV TNV avtiotaon PeTadopdg
Hagog. Ztnv uypn xpwuatoypadia emeldn oL cUVTEAECTEG SLAXUONG OTA LYPA ELVaL ULKPOL OE GUYKPLON LLE TO
0€pLo, 0 0po¢ B cuvnBwg dev €xel onuacia, povo otav xpnoLuomnololvTal oAU XaUNA£EG TaxUTNTEG PONG.

Pon kivnTtig @daong

ZTLG avolxTéG owAnvoeldeic otnAeg (Tpyoeldeis), o 6pog Twv oAAarAwY Stadpopwv (A) eival undéy,
OTOTE TO TAATOG TNG {WVNG LELWVETAL KAl N SLaXWPLOTLKA LKOOTNTO AuEAVETAL.

‘Eva cuotnpa evog aéplou Xpwpatoypddou anoteAsital ano 5 Kupiwe THRpaTa :

1) Tnvkuwnti ¢don Carrier gas flow Sample injection Electrical signal
controller

2) To olotnua eloaywyng Selypotog
3) Tnv avaAutikn otAn
4) Tov avixveutn

5) To kataypadiko

=) / Detector

Column oven

Ir.-'l fi (i

I "I: |
Wl |. { ( Colurmn Data

'\\\\\- I/ // ,/ processing unit
Cylinder A\ w“.b\ / 74

H Asttoupyia tou kAOe pépoug avaAleTal oTnV ELCRYNON TG aépLog Xpwuatoypadiag
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OpyavoAoyia

To opyavo amoteAeital and SUo KOAWVEG MANPWOEWC TNV A Kal Tnv B. H kKoAwva A sivat auth mou

XPNOLUOTOLELTAL YLO TO SLaWPLOUO TWV OUCLWV Kal N koAwva B xpnolpomnoteital wg koAwva avadopadg. MNa
TN AELTOUPYLO TOU QVILXVEUTH BEpULKAG aywyluotnTag xpeldletal n ¢€pouvoa por avadopas. Kal ot Suo
oTtnAeg Bplokovtal otov idLo poupvo wote va Beppaivovtal pe tov idlo Tpomo.

Se—=nazT

Camer Gas

AwoKOTTEG:

L oo N UL e WN R

[EEN
o

11.

12.

13.

14.
15.
16.

. Atokontng Det power. Evepyomoleital o avixveuTtng otav

To inlet (injector) yLa Tn koAova A.

Flow ADJ. PuBpileL Tn Tayutnta pong tng KoAwvag A.
Injection.port.temp. PuBuileL tn Bepuokpacia tou injector emi tng %.

Det.Temp.Control. PuBuileL tn Bepuokpacia Tou aviyveutn emni g %.

Col.temp.control PuBuileL tn Bepuokpacia tng otAAng emni tng %.

0006vn mou Selyvel T TIUN TWV BEPUOKPACLWY KAL TNG EVIACNC TOU PEULATOG TOU QVLXVEUTNH
ALOKOTTNG yLa TNV ETIAOYN TNG TapapéTpou 1ou Ba deiyvel n 086vn (6)

Kevtplkdg SLaKOMTNG TOU 0pyAvou

ALoKOTTNG TOAKOTNTOG ofpatog. AAALeL TN MOALKOTNTA
0TO avaAoylko orua e€66ou Tou Xpwpatoypadou

elvat oto on, evw oOtav eivat oto off elval exktdg
Aeltoupylog
Awokontng zero. MetaBaAAeL To orjpa umofadpou. Htav

XPNOLWOo o€ TOALA KaTtaypadlkd ou Sev lxav auTOUATO
auto-zero (undeviopod oruatog untofabpou) Kal Pe auto
HELwvVOTAV TO oo urtoBabpou.

Awokontng Attenuator. PuBuilet tv evawoBnoia tou
opyavou, n TR TNG guawcOnolag eival avtlotpodwg
avaloyn Tou onpartoc. H evaloBnoia mou emAéyetal yLa
TN OUYKEKPLUEVN Aoknon eival 8.

Awakomntng Current. PuBuilel to pebpa ¢ yédupag, elval To pel LA TTOU AELTOUPYEL O AVIXVEUTAG. 2TN
OUYKEKPLUEVN doknon Balete 120mA (apyn pUBULON yLatTl Utopel va KOEL TO VA TOU OVLXVEUTH)
Flow ADJ. PuBuiZeL tTnv taxvtnta pong tng koAwvag B.

To inlet (injector) yia Tnv koAwva B.

MNopta Tou poupvou. Méoa og auTtov Bpiokovtal ol U0 OTAAEC.

166



Newpapatikn Stadikacio

Avtidpaotipia — Opyava:

e ToAouodAlo uPnAng kabapotntag
e AAKoOAec: MeOH, EtOH, 1-PrOH, 1-ButOH
e MwkpooUplyya: cuplyya uypwv: 5 pl Hamilton

e [lpoxoida pong

® Xpovouetpo

NapAapetpol XeLPLopoL Xpwpatoypadou:
e Kwntn ¢paon:

o Aéplo: Ag
o Pon: 30, 60, 90 ml/min

Elcaywyéag:
o Tomog: on column

o Oepuokpacia Elcaywya: ~150 °C

ZtAAn:
o YAwo6: 20 % Carb 20 m on chrom. —P 80/100 mesh
o  XapoKTNPLoTKA: ukog 1.22 m, 4’x1/4’ DNP
o Eidog: MoAwn
0 OEpHOKPAOLAKO TIPAYpappa: otabepd ~150 °C

AvViXVEUTNAG:
o Tomog: Oepuikig Aywyluotntoag (TCD)
o Oepuokpacia: ~150 °C
o EvawoOnoia: 4

o 'Evtaon pevpatog avixveutny: 120 mA

Xpwpatoypadog:

o Gow Mac series 350
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Avolypa opyavou:

1. Avolyete ToV NAEKTPOVIKO UTIOAOYLOTH
2. Avolyete 1o aéplo Ar avoiyovtag tnv BaABida amnod tn epLaAn. Q¢ b€pov agplo xpnolpomnoleitat To Ar,
AOYW TOU OTL £XEL HEYAAN BEPULKN AYWYLLOTNTA, AUEAVOVTOG ETOL TNV EVALCONCLO TOU AVLXVEUTH.
3. Avolyete 10 Ypwpatoypdado (Stakomntng 8)
4. Avolyete tov avixveutn (6takomtng 10)
5. PuBuilete Toug Bepuootateg
a. Tou injector (dtakomtng 3)
b. tou avixveutn (dtakomtng 4)
c. Twv otnAwv (dtakomtng 5)
6. PuBuilete TNV évtaon tou peUpaTOC TOU avixveuTr ota 120 mA (Stakomtng 13)

7. PuBuilete tnv evaloBnoia tou avixveutn oto 8 (dtakomtng 12).

MOALG oL Bepuokpaocieg otaBepomolnBboulyv, eAéyxete fava tnv €vtaon Tou pevuatog Yédupag Tou
QVLXVEUTH va elval ota 120 mA, kat puBuilete toug dlakomnteg (3,4,5) Twv Beppootatwy oto 20% WoTe va
ouvtnpouLV TI Bepuokpaciec oe otabepa emineda.

PUOuLON TaxvTNTAg PONG TNG KvnTAG daong:

PuBuilete ™ pon NG KvnTAG ddong tng otNAng A pe to Stakomtn pong (dtakomtng 2). O €Aeyxog TG
PONG YLVETOL UE TN XPHON EVOC POOUETPOU Tipoxoidag, Omou otnv €icodo tou cuvdEéstal pe TNV €€060 Tou
xpwuatoypddou. MiElovtag To MoUAp 0To KATW HEPOC TNE poxoidag dnuloupyeital pia pucalida n omoia
METOKLVELTAL PE TNV TOXUTNTA TNG KWVNTAG dAong.

Me €va XPOVOUETPO HETPATE TO XPOVO TOU Xpelaletal yla va HeTtakivnBel n ¢uocaiidba péoa otnv
npoxotda kata 10 ml kat urtoAoyilete TV TaxUTNTA TNG 0€ mi/min. Auth gival n TaxVuTNTA TNG KWVNTAG dAong.
Av n taxutnta pong dev ival n emBupuntr, TNV aAAdlete ano 1o dtakomtn 3 kot adou otabepomolnBbet
UETpATE Eava.
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A. Mépog 1° - BEAtiotn taxutntag pong tne Kvntng paong

OAeg oL MAPAUETPOL TOU XpWHOTOYPAdOU TTapAEVOUV OTABEPEG Kal TO POvo Tou Ba aAAdlel eival n
TaXUTNTA por TG Kvntng ddaong. H Bepuokpacia tng otAnG mapapével otabepr Kat yla To Adyo auto dev
elval amapaitntn n xpnion kamolou KUKAou Bepuokpactakol Tpoypdppatos. Ou Bepuokpaocieg mou
eTUAEyovTal TIpEMEL elval va elvoal pPeyoAUTeEPe amd To onueio (€0ewg TwWV eVWoewv Tou Ba

xpnotuornotndouv.
ITO MPWTO UEPOG TNE Aoknong Ba xpnotuornolnBel ToAouoAlo kat oto Seutepo oL aAkooAeg MeOH,
EtOH, ProOH kat ButOH.

Inueio Zéoswg

(°C)
i
MeBavoAn H—C—OH %J 64.7
H
HoH
AlBavohn H-C-C-0-H 78.2
H H

H
~¢-o-H W D 97.0-98.0
H

K
MpomavoAn H-C-C
H H
LR
BoutavoAn H—C—C—C—C—OH J 117.7
HHHH

CHs :
TOAOUOALO O 110.6
")

H otAn mou xpnotuomnoleital eival MANPWOEWC, TTOALKH.
Oa kavete tpia (3) injection ano 1 pl toAovoAiov o€ KABe TaxLTHTA PONG

30, 60 kot 90 ml/min..
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Injection

Adou £xete pubuioel TNV MPwWTN ToXUTATA Por¢ kovtd ota 30 ml/min, eToLpAleTe TO AELTOUPYLKO TOU

UTTOAOYLOTH WOTE Va €lval £TOLUO va KataypaeL To MpwTo injection.

1. Npostolpacia AOyLOHLKOU ETKOLVWVLOG:

Amoé tnv 086vn Tou NAEKTPOVIKOU UTIOAOYLOTH, AVOLYETE TO Poypappa «integral» kot puBuilete TIg

TLOPOUETPOUG TOU:

Ano to napdbupo “DataRead”

© N o !

P w NP N

PuBuilete to port com oto com1 (BUpa cUVSeoNG oTOV UTIOAOYLOTH)
PuBuitete to Baud Rates ota 9600 (por dedouévwy ava sec)
MNatdate GO kal avoilyouv dUo emunmAéov mapabupa
Ita véa mapaBbupa ypadeTe:

O TN TAUTOTNTA TOoU SelypaToq

OnA. €tog, opada, Seiypa (rry 2020 AS tol 1inj.)
o PuButletal o emBupuntog xpovog: my 8 min.
o Natate ok yla va katoxupwBouv oL aAAayEG

To Aoylopiko eival £Toluo va EeKVAOEL LOALG TTOTHOETE TO KOUUTTL «starty.

Etocaywyn tou deiyparog (Injection):

Xpnolpomoleite pia ocuplyya uypwv twv 5 pl (Hamilton).

ZemAévete 3 GOpPEG e TO TOAOUOALO.

Naipvete akppwg 1 pl deiypartog xwpic puocalida.

TomnoBeteite tn BeAdva TnG cuplyyag oe opllovtia BEon, akplpwg oTo
KEVIPO Tou inlet. Méoa oto inlet umdpyel to septum, Ba mpénel va
ooknBel pLa pikpn mieon wote n BeAOva va TO TPUTHOEL.

Balete 0An tnv Belova péca

Tnv adeldlete ue ypriyopn kivnon

Tnv adalpeite ypriyopa.

KaBwg o xelplotrig matdel to EUBoA0 TNG cUPLYYAC YLA TO injection oTov HOVO QEpag

EloaywyEa, €va AANO ATOUO Ao TNV opada matdeL To Kouuni start anod
TO AOYLOMLKO TOU UTIOAOYLOTH Yla va EEKLVAOEL N Kataypadr Tng avaluonc.

H dwadwaocia tou injection mpémeL va eivan ypriyopn Kat andtoun Oxt Owg e Uvaun yla va pnv

NPoKANOel Kamowa {npd.
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AAQOn mou unopei va yivouv 6To XELPLOMO:

e Hapyn eloaywyn tou delypatog Ba £xel ooV AMOTEAECUA VA UTEL APyA LECQ OTN OTAAN KAl AUTO va
Snuioupynoet Sta MAATUVON TWV KOpUPwVv.

e To 1 ul dev neplhapPavel Tnv moooTnTa TOU €XEL N BeAdva tng cuplyyag (~0,3 ul), €toL n apyn
eloaywyn Ba €xeL w¢ amotéAeopa pLla moootnTa oo To Selypa mou Bpioketal otnv BeAdva va
e€atuloTel kal va umeL peyaAutepn nocotnta Selypartog yia avaiuon.

e Hotadlakn eloaywyr tou deiypatog Ba ExEL WG AMOTEAECO TO OTIACLUO TWV KOpUdwV.

e Av n Behova dev teppatioel Tote to delypa dev Ba pmeL 0TO0 CWOTO CNUELO TOU El0aywyEa Kot Ba
X0Oel. To urkog tnNG BeAOVOG Elval CUYKEKPLUEVO WOTE TO Selypa va UMaiveEL 0TO CWOTO onUELo.

e AvnoUplyya bev €xel akplBwg 1 pl, n moootnta tou deiypatog Ba eival SLadopeTiKn HE amoTEAECUA
10 HEyeBog NG Kopdn va eival dtadopetikd. Meyohutepn moootnta, peyaAltepn kopudn. Asv
XPNOLLOTIOLELTOL ECWTEPLKO TTPOTUTIO (0w otnV doknon GC-FID) wote va pnopei va yivel S1opbwon.

e Kakog cuyxpoviouog oto injection Kal To mATNHA Tou Kouprou start, Oa €xeL wg anotéAeopa Aabog
01O XpOvo €kAouong (tr). Aradopetikn moooTnTa delypatog Ba €xeL cav amoteAeopa va aAAdEeL To
TIAATOG TNG KOPUDNAG Kot €ToL TO tw. Autd Ba odnyrioouv og AdBog umoAoylopd tou aplbBpol Twv
Bewpntikwyv MAakwv (N).

Me tov 610 Tpomo kAvete to 2° Kat to 3°injection pe 1 pl toAouoAo
ywa thv ida taxvtnta Kwntng dpaong (30 ml/min).

2Tn cUVEXELA puBileTe TN por TG Kvnthg dpdong ota 60 mi/min kat pe tnv dla Stadikacia pe mpv
kavete 3 injection amo 1 pl tohoudAlo.

TéNog puBuilete T pon TN KNTAC daong ota 90 ml/min kat pe TNV (6La Stadlkaocio Pe TPLV KAVETE 3
injection aro 1 pl toAouoALo.

Yrnioloyilete tnv PBéATiotn TaxLTNTA PONG, (MeEPLypAdETAL TMAPOAKATW OTOUG UTIOAOYLOMOUG). ZTn
ouvexela pubuilete to xpwpatoypddo otnv TaxUTNTA AUTH Yo To SEUTEPO UEPOG TNG AOKNONG.

Ma olkovopia XpOVoU N OTATLOTIKA eTikpatoUoa BEAtiotn tayxltnta pong
oo Sivetal anod tov untevBuvo Tou Epyactnpiov.

B. Mépog 2° - MoLOTIKOG MPOOSLOPLONAG AYVWOTOU Seiypatog aAKOOA WV

Adou €xeL otabepomnoinBeil o xpwpatoypadog otnv BEATiotn TaxuTNTOG PONG, LE TNV (dla dladikacia
LE TO TIPWTO UEPOG KAVETE Eva injection amd 1 pl and:

1. MeBavoAn (MeOH),
AlBavoAn (EtOH),
1-MpomavoAn (1-ProOH),
1-BoutavoAn (1-ButOH),
AyvwoTo Selypa

vk wnN

Mpv Kal PETA oo KAOE injection n cupLyya kaBapiletal EEMAEVOVTAG TN LE ATILOVIOLEVO VEPO OLPKETEG
bOpEC, WOTE VA ATTOUOKPUVOOUV TUXOV TTOOOTNTEG TWV AAKOOAWVY Kal KETA ava EEmAupa Le TNV 6L tpog
avaAuon ouoia .

To dayvwoto deiypa divetal anod tov unevBuvo tou epyaoctnpiov.
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3. OAokAnpwon xpwpatoypadpnuatwv:

e And to mpoypappo Tou pevou «chromato» emhéyete to load, PBpiokete 1O €mBupntd
Xpwuatoypadnua (LE To OVOUA TTOU ToU €XETE SWOEL) KAl TO GOPTWVETE.

e Mg 10 KOUUTTL «ZOOM» PEYAAWVETE TLG KOPUDEG OO XPELATETOL WOTE VA €lval EUSLAKPLTEG.

e [atwvtag aplotePd KALK OTO TOVTIKL EEKLVAEL N OAOKARpwWON TNG KOPUDNAG Kal atwvtag ava to
apLotePO KAk oAokAnpwvetal n dtadikaoia.

o Kataypdadete to Xpovo €kAouaongc tr tng KABe kopudn g pe akpifeta Vo dekadikwv Yndilwv, n emidpavia
oAokANpwong dev xpelAleTal yLa TN CUYKEKPLUEVN AOKNnON.

e Yrmoloyiletal to tw TNG KABE Kopudng pe akpifeta SUo dekadikwy, 0 UTTOAOYLOUOG ToU tw XpeldleTal
HOVO yLa To oXeSLAOMO TNG KApmUANG Van Deemter.

e Metadopa ypadpnuatwv: Ta xpwuatoypadrnuata UMOpEeite va To HETADEPETE WE ELKOVA OE €val
opxelo word katL otn ouvéxewa otnv avacdopd¢ ocac. Adol €xete emAé€el To emBuunto
Xpwuatoypadnua Kat oto emBuuntd péyebog twv kopudwyv, eMIAEYETE amnod To pevou «chromato» to
copy image Kal 0Tn CUVEXELA TNYOLVETE 0TO apXeio word Kal MATAte EMLKOAANGN.

AnoteAéopata Kot avaivon
1. la BéAtiotn taxvTnTa PONG:
Ze kABe TaxvTNTA yLa KAOe €va injection umoAoyiletal to tr kaL To tw. To tr cag To Sivel TO AOYLOULKO
KATd TNV OAOKANPwWaon TNG KOPUDNG. MNa Tov UTIOAOYLOUO ToU tw TpaBdte edpamTOueVeS amod TN Kopudr TPOG

TLG TTAEUPEG TNG KopudNG oL omoieg TEUvouy TNV Base line og dU0 onueia to t1 kat to t. H andotaon autwv
TWV onUelwv elvat to ty, (To W 0T MapPaKATW EKOVA).

0
T

detector’s response

i - —— i ————————— -

injection time
Kataypadete toug xpovoug ékAouong kabwg kat Ta tw pe akpifela Svo dekadikwv Pndiwv.

30 ml/min (toluene)  t; (min) tw (min)

1° injection 2.26 0.24
2° injection 2.29 0.24
3¢ injection 2.32 0.28

Amo TIC TIMEG TwV tr Kal TwV tw Ba umoloyioete Tov aplBuod twv Bewpntikwv mMAakwv (N) kat otn
ouveExela to UYog Looduvapo pe Bewpntik mAdka H(YIOM) = L / N (oag Sivetal to pAKOG TG oTAANG
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L=1.22m). Na kaBe injection Ba umoloyioete éva H, €tol Ba €xete Tpelg TUEG H amd tig omnoieg Ba
UTTOAOYLOETE TN UECHN TLUA KAl TN TUTILK artOKALON TOU LA T CUYKEKPLUEVN TaxUTNTA.

To (610 Ba uTtoAoyloeTe yLa TLg TaxXUTNTEG pong ota 60 kat 90 ml/min

Flow H (m) H (m) H teAikn) ékdpacn LEoNG TLUAG KL
(ml/min) (average) (stdev) TUTILKNAG aTtOKALONG va SlveTal PE T
Hopdn:

30 0.00246 = 0.00005
60 0.00200 | 0.00023
90 0.00339 = 0.00047

Ma 30 ml/min H:
0.00246 £ 0.00005 m

ITn OUVEXELA KAVETE To Slaypappa YIOM wg mpog tn taxvtnta nmou divel pla e€lowon 2°Y fabuovu. H
TPWTN TOPAYWYOC TG e€lowaong autng Sivel Tnv Tun g BEATLIOTNC TaxUTNTAS PponG (ml/min). AnAadn n pon
otnv omoia avtiotolxel to eAdxLoto YIOM Kal CUVETIWG O LEYLOTOG aPLOUOG TwV BEWPNTLKWVY TTAAKWV.

0.0035 -
0.0033 A Van Deemter
0.0031 -
0.0029 -
0.0027 -

0.0025 4

H (YIen)

0.0023 4
0.0021 A
0.0019 4

y= 8.6099E-07x2- 8.4428E-05x + 4.0378E-03
0.0017 T RZ =1.0000

0.0015 T T T )
20.0 40.0 60.0 80.0 100.0

flow (ml/min)

2. AvdaAuon ayvwotou

YrioAoyilovtal oL xpdévol EkAouong tr Twv aAkooAwv KaBwg Kal Twv Kopudwv mou gudavilovial oTto
ayvwoTto delypa. Ao tn oUYKPLON TWV XPOVWY EKAoUGNC YIVETAL O TTIOLOTIKOG TPOGSLOPLOUOC TWV AAKOOAWY
oTO AyvwoTo Selypa

Napdadeypa:

OLxpdvoL EkAouong Twv 0AKOOAWV otnVv BEATLOTN TaxUTNTA Elval:

MeBavoAn 0.70
AlBavoin 0.78
1-MpomavoAn 1.11
1-BoutavoAn 1.67
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To ayvwoto deiypa divel SUo kopudég otoug xpovoug 1.13 kat 1.68. H mpwtn kopudn €ival oto xpovo
€khouong tng 1-NpomavoAng kat n deltepn oto Xpovo ékAouong tn¢ 1-BoutavoAng. Omdte to Ayvwoto
Selypa amoteAeitat oo TG AAKOOAEG QUTEG.

13

T o032mv

T o031mv

T o030mv

Bivteo:

Avalutikn meplypadn tng Stadikaociag mapouaotdaletal oto Bivieo tng Aoknong otnv LotooeAida tou
nadnuatog oto e-class:
To Bivteo eivatl oTo KavVAAL Tou

Mg xpapiocrpoiblo gpyaotnpiou oto youtube:
(GC-TCD)

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

Epwtnoglg — AOKNOELS

1. O xpovog €kAouong 1 pl toAouoAlo eival 2.30 min. Av n evatoOnoia tou aviyveutr anod 8 yivel 16 o
XPOvog ekAouong Ba aAAdgeL; Av val Ba elval HeyaAUTEPOG 1 UKPOTEPOG;
Mota gival n e§lowon Van Deemter; amo moloug LNXovLIopoUg eaptatal;

3. ‘Exovrtag éva piypoa mou mepLéxeL Tig aAkooAeg MeOH, EtOH, PrOH kat ButOH pe mola oslpd Ba yivel n
€KAOuon TOUG KOl yLoL TTOLO AOYO;

4. Av o treivat 2.30 min kat to tw €ivat 0.25 min, moéoo sivatto H (YION);

5. Avavtiywa 1 pl tohouoAlo kavate eloaywyr SltadopeTikng moootnTag Tou, TL Ba emnpéale auto;

6. lati to injection mpémel va yivetat a) ypryopa, b) pe owoTO CUYXPOVIOMO HE TO Eekivnua tng
kataypadnig Tou xpwuotoypadiuatog;

7. Noia glvoat Ta TAEOVEKTALOTO KO TAL LELOVEKTHLOTO LG OTAANG TTANPWOEWG;

8. MNola glvat Ta TAEOVEKTALOTOL KOLL TAL LELOVEKTHLOTOL EVOG aVLXVEUTH BEpULKAG aywyludtntag (TCD).
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Aoknon - Yypn Xpwpatoypadia Avtiotpodpnc Ddong
(Reserved Phase Liquide Chromatography - RPLC)

H doknon tng uypng Xxpwpatoypadiag aviictpodpng paong xwpiletal os Svo pépn:

A. Zto MPWTO MEPOG TNG Aoknong Ba UTOAOYLOTOUV OL N otaBfepég
Hansch (moapdpetpot "m") yw ouvcieg mou Oa : avaAuBouv
Kot Ba ouykplBoUuv He TIC BewPNTIKEC TIUEC €VOC CUOTNHATOG
OKTAVOANG - VEPOU.

B. 2to Oeutepo pEPOG Ba  yivel €va  TOLOTLKOG
T(POCSLOPLOUOG EVOG AyVWOTOU SELyATOG LUE TN XPrion TPOTUTIWV

SeLypdTwy. -

H vypn xpwpoatoypadia arnmoteAeite ano ta HEpn:

1. Tnvkwnti ¢don

[ Lo ]
2. Tnvavtiia EZ
3. To olotnua eloaywyng Selypatog
4. Tnv avaAutiki othin t g ‘
5. Tov aviyveutn (UV) e f
6. To kataypadlko P o) =
; y-——

H Aettoupyia tou KAOe pEpoug avallEeTal oTNV ELGRYNCN TG UYPRS XpwHatoypadiag.
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Oswpia Hansch

Q¢ apxki pEBodog umoAoylopol Tou cuvteAeotn katavoung (log P) Bewpeltal To cvotnua tng
LV6pOdofng otabepd “n” Tou Hansch, ou elval LOTOPLKA N TPWTN MPOCEYYLON UTIOAOYLOUOU TOU CUVTEAECTH
katavoung. H e€aywyn tng otabepd “n” otnpixOnke o€ YPAUULKEG OXECELG EAeVBEPNG EVEPYELAG KATA TO

TPOTUTIO TNE AVATTTUENC TWV NAEKTPOVIAKWY 0TaBgpwv 6 Tou Hammett.

AnAadn: log (PX/PH)=p*mx o6mou PH kat PX oL OUVTEAEOTEC KATAVOUNG TNG MNTPLKAG KAl TNG
UTIOKATAOTNUEVNG €vwong, p otabepd mou efaptdtal and to clotnua StaAutwy Kot X n udpodofn
oTaBepd XapOKTNPLOTLIKA TOU urokataotatn X, yla To cUCTNUO OKTAVOANG—VveEPOL T€BNKe p=1. To cuoTNUA
TIou ouUVNRBwWG avadEpeTal o€ OXETIKOUC Tivakeg SeSopévwy elval AUTO TTOU TIPOKUTITEL ATTO UNTPLKN Evwon
10 BevioAlo, €€ oplopol n otabepad 1t Tou udpoyovou tH=0.

“u_n

H mapdpetpog “n” pumopel va umoAoylotel amnod to Seiktn xwpnTKOTNTOG TNG KABE ouciag, o omoiog
Slvetal amo tn oxéon

tr—to

K’=

to

Orou:

et elval o xpdvog katakpAtnong TG ouciag
e t, 0 XpOVOG EKAOUONG yLa TLG N KOTAKPATOUEVEG OUCLEG (VEKPOG XPOVOC).

H tiun autr tou K’ xpnolpomoleitatl yla Tov UTTOAOYLOUO TNG MapaETpOU “mt”:

— ’ . 3
n= |OgK'un0Katem‘nuévng ouciag - logK unTpKN oucia

Oewp. Hanch “n” tpég
(okTavoAng — vepou)

AvaAUTEG

BevI{uAwkr) aAKOOAN -1.03
NitpoBevioAio -0.28
NitpotoAouoAio 0.28
ToAoudAo 0.61
BpwpoPevioAio 0.86
n- ZuAdAo 1.12
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Opyavoroyia:

H otiAn mou xpnotwdomoteitat eivat pn moAk (Cis) kat o SLaAUTNG elval MOAWKOG, €ival piypa
atBavoing — vepo oe avaloyia 70:30. Onote to cuotnua eival avtiotpodng ¢aong (RLPC) kabBwg €xel un
TOALKA otatik daon Kal oAko Stalutn (kwvnth ¢aon).

21O MPWTO PEPOC TNG ACKNONG OL EVWOELG Ttou Ba peAetnBouv eival:
o BevloAuo,
o ToloudAwo
o mnapa-§UAGAL0

o0 BevI{uAikr) aAKoOAN

XNnUIKOG TUTOoGg NFPA 704

BevluAikry oAKOOAN

©/\OH
BevloAlo @
CHs

oo

ToAouOALo

T-=UAOALO

ZRuavon erkwvduvotntdag katd NFPA (National Fire Protection Association). Ot
apBuol and to 0 (kavévag kivduvog, kavovikr oucia) €wg to 4 (cofapog kivéuvog)
TOMOOETOUVTOL OTLG TECOEPLE TTEPLOXEC TOU "Slapavtiov"” mou eival EyXpwUES :

e 1O UmAe xpwpa: avadEPETAL 0TOUG KLVEUVOUG TNG LYELQG,

®  TO KOKKLVO XpwHa: avadEpeTal oTnV eUKOALa avadAeEns Tou UALKOU,
e TO KITPLVO XpWHA: OTN XNULKA TOU SpacTIKOTNTA

e otn Aeukn meploxn: avaypadovtal Kwdikol yla etdlkol¢ kKivdUuvoug
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MNapadelypa:

» OX OLeldWTIKOG OpAyovTOg
» W Avtidpad pe to vepd pe acuvnBloto 1) emikivbuvo Tpomno

AGyO0 NG EMKIVEUVOTNTAG TWV OUCLWYV (apwHATIKOL USPOYOVAVOPAKEG), OL OUGLEG TP ALEVOUV OTOV
amaywyo Ko OAEG OL APALWCELG YiVOVTaL OTOV amaywyo.

O QVIXVEUTAG TTOU XPNOLUOTIOLEL 0 Xpwpatoypadog eival évag UV/VIS avixveutnc, pubuLopévog ota
254nm. Itn mepLoxn auth amoppodouV oL TEPLOCOTEPES APW UATIKEC EVWOELG.

O SLoxwplopog yivetal mpwta AOYo TOALKOTNTAC, TIEPLOCOTEPEC TIOALKEG EVWOELG €KAoUovTal TILO
ypnyopad kabwg n otnAn €ival amoAn Kal otn cuvéxela Adyo HeyEBouG TNG Evwong, TO TILO ULKPO péyeBog
elval mo eukivnTo Katl eKAOVETAL TILO Ypriyopa.

OL evwoeLg Tou avaAlovtal EXouV TaparAnota XNk doun, n mo moAkn évwon eivatl n BeviuAikn
0AKOOAN Ttou TepLEXEL Eva USPOEUALD, omdTe Ba ByeL mpwTN.

OL umtéAoumeg £xouv mapamAnola TTOALKOTNTA OTOTE 0 SlaxwpPLoUOG Toug Ba yivel Bdaon Tou peyéBoug
TouG. EtoL and autég Ba Byel mpwta to BeVIOALO, 0TN CUVEXELD TO TOAOUOALO (€XEL €va eTLAEoV LeEBUALO)
Kal TEAog to apa-EUAOALO (T-EUAOALD) Ttou €xeL SUO emuTAéov ueBUALAL.

OLouoieg Ba ekhouoTtolV pe TNV €€NG oELpa:

Bev{uAlkl aAkoOAn = Bev{6ALo - ToAouodAlo - NMapa-§UAGALo

Xpwpatoypadog
Gow Mac series 350: 1.0
KEVTPLKOG
Slakomntng on — off tou opyadvou.

2. Awakontng zero. MetafaAAel to onfua
urtoBdaBpou. ‘Htav xprAoluo o€ TaAld
kataypadkd Tou Oev €lxav QUTOUATO
auto-zero (undeviopo ONUATOG
umoBabpou). Aev xpnolpomoleital AEov
HE TO AOYLOMLKO TOU UTTOAOYLOTH.

3. Awakémtng Absorbance. PuBuilet v
gvalcbnola Tou opydvou, n evaloBnoia
elvat avtiotpodn pe TN TWAR  TOU
absorbance. H evawoBnoia mou emAéyetal

yloL Tn CUYKEKPLUEVN doknon ival 0.08 kat
yla Kamoleg evwoelg to 0.04.

4. Awakontng event marker. MopKApeL To Egkivna TOU XPWUOTOYPOPUATOC, AUTO NTAV XPriOLUO O€ TaALd
kataypadikd pe xapti mou Kataypddove ouvexwg. Agv XPNOLUOTOLE(TAL UE TO AOYLOMLKO TOU
umoAoyLoTh.

5. To obotnua eloaywyng, meplExel Bpoyyxo (loop) Twv 20 pl.

6. H otAAn SlaxwplopoU. ITn CUYKEKPLUEVN Aoknon &gv umdpxel mpo-oTAAn. Elval pia amoAn otiAn ue
UALKO AR pwong Cis.

7. Mavopetpo mou Seixvel tn mieon Tou CUCTANATOG.

178



8. Koupumi Reset. 1o xpwuatoypddo eival cuvdepévn n mapoxn tng avrAlag, £T0L yLo va UIMOPECEL Vo
gekvoel Ba mpemeL apxikd va atnOel To kou i reset. Autd yivetal yia Adyoug acdadeiag, wote av
yla KArolo AGYo OTAUATAOCEL O XPWHATOYPAPOG VAL OTAUATACEL KAl N avtAia.

9. EicodogTou SLaAuTtn mou €pXETAL Ao TNV AVIALO 0TO KATACTOAEQ TIAALWY TIOU BPIlOKETOL OTO ECWTEPLKO
Tou Xpwpatoypddou. H avtAia Adyo tng TAAWSPOpIKNG Kivnong Tou ToToviou Snploupyel pia
avéopeiwon otn mieon Tou SLOAUTN PE ATOTEAECA N pOr) TOU va KNV lval otabepn. Auth n avwpoAia
e€adaviletal amod to KATACTOAEQ TTAALWY, TTOU OTO CUYKEKPLUEVO XpwHaToypddo EXEL TN Lopdr €VOG
OTUPAA ocwAnva. Av eV UTIAPXE O KATOOTOAEQG TTAAMWY TOTE N avwpoAila TG pong tou StaAutn Ba
eudaviZotav oto oipa untofabpou, dnuoupywvtag Eva Evtovo B6pufo.

10. E€060¢ Tou SLaAUTN Ao TO KATAOTOAEQ TIAALWV.

11. Eicodog otov aviyveutn.

12. 'E€060¢ o Tov avixveutn Kal mnyaivel ota andpfAnta.

Newpapoatikn Stadikaoia

Avudpaotipla — Opyava:

e ABavoAn (EtOH) katdAAnAn ywa HPLC

e BevluAikny aAkoOAn (Benzyl alcohol)

e Bev{6Alo (Benzene)

e ToAouoAwo (toluene)

e Tmapa-=ZuAoAlo (p-Xylene)

e Nutpkd vatplo (NaNOs) 0.1 % w/v

® YnepkaBapo vepd (nanopure)

e Oykopetpkoi KOHAVOpOL

e [lompa (éoemg

® JUplyya vypwv 100 pl Hamilton

® [utéteg akpBeiog petafAntol oykou

o  OiAtpa copatdiov tov pore size 0.45 um, filter diameter 15 mm

e YVOKELT LIEPTYOV
NapAapeTpol XeLpLopoL xpwpatoypadou:

L Ztﬁ)\n: Cis

Loop: 20 pul
e Avixveutng: UV pe Adumna Hg ota 254 nm

EvawoOnoia aviyveutn: 0.08 (i 0.04 avaioya to Selyua)

AwaAuTng: EtOH /H,0 og avahoyia 70/30

Taxutnta kwntig ¢aong: 1.0 ml/min

Nieon: 1200 — 1400 psi
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1. Napaokeun Kwvntn¢ paonge:

MNapaokevalovtat 200 ml and éva ditdAlvpa EtOH (kataAAnAn yia HPLC) / H2O (umepkdBapo) oe
avoloyia 70/30. H mapackeury yivetal pe amAd OYKOUETPLKO KUAWSOpO, dev xpelaletal mMepLoooTeEPN
akpiBeLa.

Mvetal amaépwon Tou SLHAUMATOG OTOUG UTEPNXOUG yla 15 Aemtd, wote va amopokpuvBouv ol
duoaidec. Aol anaepwbel petadépete oe kataAAnAo doxeio yia tnv RPLC.

2. Mpoctolpacio StaAvpatwv:

Napaokevdlovtat StaAuvpa 5 ml and éva piypa twv 4 evwoswv SlaAupeveg o€ atBavoln KatdAAnAng
ywo HPLC

OLapawwoelg Oa sivar:
e Bevlulikn aAkoOAn apaiwon:1/200
e BevloAo apaiwon:1/100
e TOAOUOALO apaiwaon:1/100
e T-EUAOALO apaiwon:1/100

ApXLKA UTTOAOYLTETE TN TTOCOTNTA TIOU TIPETIEL VOL TIAPETE A0 KABE Evwon woTe va emteuxOel n owotn
apailwon.

Napddeypa:
Ma tnv BevioAto yivetal apaiwon 1/100 o€ teAko oyko 5 ml, onorte :
X=1*5/100 ml = 0.05 ml = 50 pl, onéte xpetalovral 50 pl BevioAiou.
'OAgg oL apalwoeLg yivovtal otov anaywyo, AGyo thg EMKvéuvatnTag TouG.

ITNn OUVEXELD OTOV QMAYWYyO, TPWTO HETADEPETE TN ToooTnTA TNG abBavoAng (umoloyiote moon
akplBwg o€ pl) pe pa mumeta akpBeiag petafAntou dykou twv 1000pL kat tn Tomobeteite oto Soxeio mou
Ba npayupatornolnbel n apaiwon. Enetta pe t muneta akpfeiog twv 100uL petadépovtal oL UTTOAOLUTES
EVWOELG oTo (8Lo doxeio.

QOW\tpapete 0 TEAKO SLaAupa TonoBetwvtag éva ¢idtpo whatman (0.45 um) oe oUplyya wote va
amopakpuvBouv 6Aa Ta TUXOV cwHaTOL Kal akaBapotieg.

3. Avolypa xpwpatoypadou:

Matdte apxLkd to Stakomtn power(1l) wote va EeklvAoeL o xpwpatoypadog kat to Stakomntn reset (8),
UE TO reset Eekvael n avtAia.

Ao tnv avtAla puBuiletal n taxuTnNTa PONG TNG Kvntng pdong ota
1.0 ml/min. H niieon otaBeponoteitat ota 1200 — 1400 psi (v Ba mpénel
va aveBeL mavw amo 1600 psi yia va pnv mpokAnBel {npd oto 6pyavo).
Mpooéxete yla tnv eudavion GucoAldwv Kol av XPELOOTEL KAVETE TN
Stadkaoia adaipeong touc. Mepluévete va otabepomnolnBel To onfua Kot
0TN CUVEXELA PETPATE TN poN TNG KWVNTAG ddong. H Evbelén mou daivetal
otn 08o6vn tng avtAiag dev eival n mpayuatiky por), Adyo cuoTnUATIKOU

odAApatog Tou opyavou Kat Aoyo Stadopwv napeunodicswv. Ma to Adyo
QUTO, N TPAYLOTLKN ToXUTNTO UTIOAOYLETOL LETPWVTAG TTOOoN KvnTh pdon eEEpxeTal ota amoBAnta o€ Ue T
BonBela evog OYKOUETPLKOU KUALVSpouU.
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Napddeypa:
‘Eotw otL 3 ml cuAAéyovtal o€ 2.5 min, TOTE N MPAYUOTIKY TaxutnTta pong Ba eivat 1.2 ml/min.

Enavalapfavetal tn pEtpnon tg taxvINTag Pong yla TouAdxtotov 3 Gpopég Kal maipvetal tn LeEan
A TNG.

PuBuiletatl n svaitcOnoia tou aviyveuti otnv emBupnth T (0.08 i 0.04 avdioya to €idog tou
Selypatog) kal eloaote ETOLHOL yLa TO TTPWTO injection.

4. MNposctolpacio AOyLOHLKOU EMKOLVWVLOG:

Ao tnv 006vn Tou NAEKTPOVLKOU UTIOAOYLOTH, QVOLYETE TO TIpOypaupa «integral» kot puBuilete tig
TIOPOUETPOUG TOU:

Ao to napabupo “DataRead”

e PuBuiletal to portcome oto coml (BUpa cuvdeong oTov utoAoyLoTh)
e PuBuiletal to Baud Rates ota 9600 (pon 6edopévwy ava sec)
e [latdte GO kat avoiyouv dU0 emutAéov mapabupa
e Jtaveéamapabupa ypaderte:

O TN TaUTOTNTA TOu SElypaTOq

OnA. €tog, opada, deiypa (ry 2020 A5 1inj.)
o PuBuiletat o emBupntog xpovog: ity 8 min.
o Matdrte ok yLa va katoxupwBouv oL aAAayEG

To AoYLoMLKO glval ETOLUO Va EEKLVAOEL LOALG TIATAOETE TO KOUUTTL «start».

5. Ewcaywyn touv dsiypatocg (Injection):

e Baddlete tov eloaywyea (injector) otn B€on load (edw Fill)

o ZemAévetal 3 GopEG TN oupLyya pe atBavoAn.

e [aipvete pe tn oUpLyya ~200 pl delypartog (xwpis puoaiideg) kat tnv elodyete oto Bpoxo (loop). H
noootnta Twv 200 pl ival moAAamAdola Tou 6ykou Tou Bpoxou (20 ul) wote va emAuBel kald o
BpoxoG Kat va pelvel 0To TEAOG N amapaitntn mocotnta Twv 20 pl.

e Me tn oUplyya va Bploketal HECO OTO CUCTNHO ELCAYWYRG, YUPVATE yprHyopa Kal armoTtopa (oxL
Sduvatd) to poxAo tou injector a6 tn B¢€on fill otn B¢on inject (wote va yivel n eloaywyn tou
Selypatog oto xpwpotoypddo) Kol TauToxpova Eva SEUTEPO ATOUO Ao TNV opada oag, MOTAEL TO
koupmi «start» oto TPOypOupA TOU UTOAoylot yla va  apxloet n  kataypadn Tou
XpwpoToypadppatog.

e  MOALG TEAELWOEL 0 XPOVOG Kataypadrg, TO XpwHaToypadpn o cwIETE AUTOUATA.

e Ano to pevou amod to dataRead matdte to stop kol otn oUVEXEla KAelvete ta mapdbupa Tou
T(POYPAUATOG

e KAelvete Ta mapabupa TOU TPOYPAMATOG

e Adalpeite Tn cUpLYYa Ao TO CUCTNUA ELOAYWYNG Kot EeMAEveTe 3 GopEG e atBavoAn.

EnavaAaBete tnv idta Stadikaoia yia ta enopeva 2 injections.
6. Ayvwoto deiypa:

OW\tpapete T0 Ayvwoto StaAupa tonoBetwvtag Eva gpidtpo whatman (0.45 um) o€ cUpLyya WOTE va
amopakpuvBouv 6Aa Ta TtuXov cwpatidia kat akabapoieg
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Kdvete éva povo injection amnd to dyvwoto delypa pe tnv idla akplBwg dtadikacio mou KAvaTe Kal yla
To poTUTo SElyua.

To dyvwoto deiypa oag divetal anod tov unevBuvo Tou epyactnpiou.

7. AwdAupa NaNOs0.1% w/v o€ untepkaBapo vepo:

Apxika pAtpdpete Tn moootnTa Tou dtalupatog NaNOs mou Ba elodyete oTo Xpwpotoypaddo Ue Eva
diAtpo whatman (0.45 pum) wote va amopakpuvBoUuv 0Aa Ta TuxOV cwuatidLa kat akabapoieg

e AM\dalete tnv evalcOnoia tou avixyveutn oe 0.04.
e Kavete poévo eva injection pe StaAupa NaNOs
e [0 TN SLApKELA TOU XpwuaTtoypadUOTOC XpPNOLUOTOL|oTE 5 Aenta.

To NaNOs eival pia oAU moAikr évwaon mou dev Katakpateital kabBoAou otn otatikn ¢acn, onote o
XPOVOoG €kAoucong Tou Ba eivatl o vekpog Xpovog (to).

8. OAokAnpwon xpwpatoypadpnuatwv:

e AnO 1O TpPOypappa TO MeEvou «chromato» emhéyete to load, Bplokete to emBupnto
Xpwuatoypadnua (LE To OVOUA TTOU ToU €XETE SWOEL) Kal TO GOPTWVETE.

e Me 10 KOUUTTL «ZOOM» PEYAAWVETE TLG KOPUDEG OO XPELALETAL WOTE VAL €lval EVSLAKPLTEG.

e [atwvtag aplotePO KALK O0TO TOVTIKL EEKLVAEL N OAOKARPpWON TNG KOPUDNG Kal taTwvTag ava To
apLlotePO KALK oAokAnpwvetal n dtadikaoia.

o Kataypadete 10 Xpovo €kAouong tr NG kABe kopudng pe akpifela dvo dekadikwv Yndiwv, n
erupavia tng Sev XpeLATETAL YL TN CUYKEKPLUEVN AOKNON.

e Metadopa ypadpnuatwv: Ta xpwpaToypopiUATA UMOPELTE VO TA HETADEPETE WG ELKOVO O EVal
opxelo word kot otn ouvéxela otnv avadopdg cog. Adol €xete emAé€el To emBUUNTO
XpwHatoypdadnua Kal oto emBupunto péyebog twv kopudwv, EMIAEYETE amod To pevou «chromato»
TO copy image Kol 0T CUVEXELA TINYALVETE 0TO apxelo word Kot atdte emkOAAnon.

9. KAeiowo xpwpatoypadou:
e KAelvete tn pon ¢ KNt paong matwvtag to stop and tnv avrAia.
e MOALG mEoeL n mieon Tou cuoTApATOC KAEIVETE TO Xpwpatoypado amno to Stakomtn power (1).

AnoteAéopata Kot avaivon

1. Métpnon tlpwv “nt”:

YrioAoyilovtal oL xpovol katakpdtnong (tr) yia kdBe évwon o€ kABe injection pe akpifela 2 Sekadikwv

Ynodilwv.

Napddeypa:
tr (min) t: (min) tr (min)
1° injection 2°injection 3°%injection
Bev{uAwkn aAKOOAN 3.50 3.50 3.53
Bev{oAwo 5.00 5.00 5.00
ToAouoOAlo 6.07 6.07 6.07
T-ZUAOAL0 7.83 7.80 7.80
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YrioAoyietal N HEoN TLUN KAl N TUTTLKKA aitOKALON TOU XpOVOU €KAOUGNG
yla KaBe évwon.

t, (min) t: (min)
average Stdev
Bev{uAikn aAKOOAN 3.51 0.02
BevioAo 5.00 0.00
ToAouodAo 6.07 0.00
n-ZuAdAo 7.81 0.02

TeAwkn ékdpaon my ya t Bev{oAiou : 5.00 + 0.00 min

Me tn xprion Tou VeEKpoU Xpovou (to) mou eivat o xpovog ékhouong tou NaNOs, urtoAoyilovtal ta K’ kat ot
napapetpol “m’’ oto cuotnua RPLC .

Napapetpor “n’’

RPLC

BevIuAwkn aAKoOAn 0.366 -0.412
BevioAwo 0.946 -

ToAouoALo 1.36 0.158

-ZUAOALO 2.04 0.334

JUYKPLVETE TOUG ouvteAeoTEG “” katd Hansch mou umoAoyiotnkav oto cuotnua cag RPLC, pe toug
ouvteAeoTég “n” katd Hansch pe to mpotumo cuotnuo OKTavoAng - vepoU , Snuioupywvtog Eva Slaypappa
XY scattering pe t péBodo twv ehayxiotwv teTpaywvwyv. Ztov afova Twv Y Ba PAAETE TIC TIUEG TOU
OUOTAUATOG 0aG Kal oTov afova Tou X Tou cuotiuatog OKTavoAng - vepou. Ao Tnv eubeia mou MPoKUTTEL
UTOPEITE VA CUUTIEPAVETE €AV TO oUOTNUA CaG £lval epLocOTEPO N AlYyOTEPO €vaioBNTO Ao AUTO TNG
OKTAVOANG- vepol TOu ouothpatog Hansch. H kAlon tng euBelag Oeixvel mo ovotnua eival mo
QmoteAeoUATIKO, EPOOOV N KALON €lval HIKPOTEPN TNG HOVASAC TOTE To cuoTnua atbavoln/vepo (70/30) ue
HuEBodo RPLC mou akolouBriocate oto gpyacthplo eival Alyotepo gvaicOnto amod to cvotnua Hansch oe
OKTAVOAN- VEPO. 2TO MEelpapa, xpnotlpomnowdnke albavoin -vepd (70-30) mou eival 1o oAk, o€ avtiBeon
HE To cvotnua Hansch mou xpnolpomnol)Bnke oktavoAn -vepd dnAadn mo anoAog StaAutng. EmutAéov, n
otAAn otnv RPLC eival amoAn, £toL untdpxel KAAUTEPN LOXUG EKAOUCNG OTNV ATIOAN KOAWVA PE ATTOAO SLaAUTN
KaOwG oL OUGLEC TTOU XPNOLUOTIOLOUVTAL Elval KUPLwG ATTOAEG, OTtOTE Ba £XOUV TILO LOXUPN TPOCOEDN Kal £TOL
Staxwpilovrat kaAUtepa. Auta emiBeBatwvovtal anod Tn KALon TG KAUTTUANG.

0.4 -
y = 0.34733x- 0.05447
- 9
o R? = 0.99999
]
Z 00 -
&
-U
g -0.2 1
=)
0.4 -
P & 41 0.5 0 0.5 1 1.5

TIEG "It (OKTavoAng vepou)
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2. AvdAuon ayvwotou deiyparog:

Ao 1o xpwpatoypadnua tou dyvwotou delypatog, urtoAoyilovtal oL xpovol EKAOUONG OTLG KOPUDES
Tou epdavifovral Kal cuyKpivovtal Pe TN HEON TN TWV XPOVWV EKAOUCNG TWV EVWOEWV TOU TIPOTUTIOU
belypatog. Me to TpoOmo autd yivetal tautomoinon Twv ouclwv SnA. 0 TOLOTIKOG TIPOaSLoPLOUOG Tou

ayvwoTtou Selypartod.

Tolovorio

Beviviuan ahkodin

T om18ay

T on6ay

T oo5ay

Bivteo:

Avalutikn mepypadn tng dtadikaciog napouaotdletal oto Bivieo g doknong otn otooeAida tou

nadnuatog oto e-class:
To Bivteo elval oTo KavVAAL TOu

gpyaotnpiou oto youtube:

Yypii Xpwpatoypadia Avtiotpodns Déong

(Reserved Phase Liquid Chromatography - RPLC)

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

Epwtnoelg — AOKNOELG:

1. Katd tn dtadikaoia tou injection yia moto Aoyo Sev adalpeite tn cUplyya amnod 1o cUOTNUA ELOAYWYNAG
KOTA T SLApKELA TOU XpwuatoypadiUaToC;

2. T mowo Aoyo otnv RPLC ekAovetal mpwta n BeVIUALKAR aAKOOAN, Tola €lval N OELPA TWV EMOPEVWV
EVWOEWV; AV EKTOC QO TIG EVWOELG 0a¢ elxate kal tnv évwon NazS0a, mou akplpwg Ba ekAoudtav Kat
yla roto A6yo;

3. Nowa givat n dtadopad RLPC kat HLPC;

MNeplypaete cuvtopa tn Bewpia tou Hansch

5. Av 0 vekpOg Xpovog (to) ival 3.3 min, o delktng xwpnTkOTNTAG TOU ToAOUOALoU €ival K'=1.3 kal n
napapeTpog Hansch tou toAouoAiou eival m= 0.11, va umoAoylotel 0 xpOvog KaTtakpAatnong Tou
BevloAiou (trpevz.)
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Aoknon - lovtiki Xpwpatoypadia (IC)

H aoknon tng LoVTIKAG Xpwpatoypadiag, xwpiletal o SUo pépn:

1. Zto mpwTto HEPOG Ba MapaokeuaoTouV POTUTIA SLOAL AT LOVTWY SLAPOPETIKWY CUYKEVTPWOEWY UE
OKOTIO TN dnuLoupyia KaumuAng Babpuovounong yla Kabe KaTLov EexwploTa.

2. Xto 8eUTepPO PEPOC Ba YIVEL TTOLOTIKOG KAl TTOCOTLKOG TPOoaSLOopLOUOC ayvwaoTtou Selypatog kabwg Kat
€vo¢ delypatog vepou amo to diktuo tou Maveniotnuiov.

‘Eva oUoTtnpa LoVTIKAG XpwHatoypadiag anoteAsital and 7 Kupiwg THAATA :

(1)
AlaAUTNG
(MSA)
X
AvtAia

3)

Zootnua
eLloaywyng O—@ﬂ
Seiyparog
MNpo-otiAn
(4)
ZtiAn

(5)
KataotoAag , ,
of praen ﬂ 1. Tnvkwnt) ddon

(Suppressor) ,
2. TnvavtAia

3. To olotnua eloaywyng delypatog

(6)
AVIXVEUTAG @

4. Tnv avaAuTikr othAn

5. To olotnua KATAOTOARG
(7)

. — onuatog untoadpou

6. Tov aviyveutn

7. To kataypadiko
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AVVEUTAC 200t ok
AntéBAnTa ®oupvog oTNANG l ETULKOLVWVLOG

ONUOTOC

AvTAlQ

®oUlpvog oTAANG

H Asttoupyia tou KOs péEpoug avalleTaL oTNV ELOHYNON TNG LYPNG XpwHatoypadiag.

To doxelo mou mepléxel Tnv Kwvnth paon Sev eivat amnd yuaAl emeldn n kwvnt dadaon eivat éva o€u.

ITO ECWTEPLKO TNE AVTALOG UTIAPXEL TO CUCTNUA KATOOTOANG TWV TTOAUWV.

To cuotnua eloaywyng tou delypartog (injector) eival €€L omwv pe Bpoyxo (loop) otaBepol dykou ota
20 pl.

H otAn kat n mpootiAn Bpiokovtal péca oe polpvo oe otabepn Bepuokpacia otoug 35 °C.

To kel TOU AYWYLHLOUETPLKOU OVLXVEUTH, €lval Bepuatvopevo otoug 35 °C kal n evatcbnoia Tou eival
puBuLlopévn otn T 10.

2T OUYKEKPLUEVN SLataén Sev UTIAPYEL O KOTOOTOAEQCG TOU ONUATog Tou SLoAuTh, kabwg dev eival
arnapaitntog, AGyo Tou OTL yivovtal avaAUGELG KATIOVIWVY OE OXETLKA UPNAEG CUYKEVIPWOELG.
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Newpapatikn Swadikaoia

Avtidpaotipia — Opyava:

® AlaAUTNnG: Methansulfonic Acid (MSA)

Mpétuna StaAbuata ovtwyv: Na*, K*, Mg*2, Ca*?

YrniepkaBapo vepd (nanopure)

Zuplyya vypwv 50 pl Hamilton

Mutéteg akpLBeiag petafAntol dykou

OiAtpa cwpatdiwv: pore size 0.45 um, filter diameter 15 mm

JUOKEUN UTIEPAXWV

NapAapeTpol XeLpLopoL Xxpwpatoypadou:

NpootAAn: Universal GC-2 cation 7.5 x 4.6 mm
ZtAAN: Universal Cation, 7 um, 100 x 4.6 mm
Osppokpacio povpvou otiAng: 35° C
‘Oykog Bpoyxov (Loop): 20 ul

Oeppokpacio keAoL aviyveuth: 35° C
EvawoOnoia aviyvevty : 10

AwaAUTnG : MSA 5 mM

Tayutnta kKwntig ¢aong : 1.0 ml/min
Nieon ovotpatog: 800 — 1200 psi
EAdyLotn nieon: 50 psi

Méyiotn ntieon: 1800 psi

1. Napaokeun Kwvntn¢ paonge:

umtepkdBapo vepOd wote va pelwBbel To onua umtofdBpou Kal TPV XPNOLUOTIOINOEL AMAPEWVETOL OTOUG

Apxika mapaockevdletal StdAvpa TNG Kwntng paong MSA 5 mM. To StdAupa TapaoKEVATLETAL HE

UTTEPAXOUG yLa 45 Aemta.

2. Quoalideg

anagpwon tou StaAutn) Eekwvare mavta pe tn Stadikaoia adaipeong duocaiidwy omwe autn neplypadetal
oTNV €L0QYNON TG LYPNS Xpwiatoypadiag kabwe n epdavion pucaiidwv otnv kwvnt ddaon epdaviletal
oto ekivnua tng kivnong tng. Map’ 0Aa autd pmopel va epdavioTouv Kat Katd tn Stdpkela Tng Aettoupyia
NG, onote Ba MPETEL va yivetal Katd dtaothpata EAeyxog yla tnv epdavion touc. MNa pnopeocel va yivel
QUTOG 0 €AEYXOG, TO CWANVAKL HeTAPOPAS TNG KvNTHG dAong ival Stadaveg.

MNa va anodevyxBel n mbavotnta dnuovpyiag ducoAidwy otnv kwnti ¢don (mapott €xeL yivel nén
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3. ZtaBepomnoinon ocpatog

KaBwg o avixveutng eival aywylUOUETPLKOG XPELATETOL APKETOG XPOVOCS yla va otabepomolnBbel to
onua tou (mepimou 30 pe 45 Aemtd), yla to Adyo auTo Eekvate aueoa tn Aettoupyia Tou.

Apxlk@ avolyetal 1o xpwpotoypddo, Matwvtag To SLakomtn TG avrtAlag, Tou avixveuTr Kol Tou
doUpvou TNC OTAANG, CUVOEETE TO CUOTNUA PETATPOTIC TOU CAUOTOS 0T Tpododoaia kal TEAOG avolyete
TOV UTTOAOYLOTH. 2TN CUVEXELA KAVETE TN TOALTIKA Stadikacia adaipeong ducalidwyv kat TEAog Eekvate T
Aettoupyia tou otnv emBuPNTA por TNG Kvntng daong.

MNpocoyxn:

e Koltalete tn Mieon Tou cuotnuartog va otabepomnolnbel oe puactooyika enineda (1000 — 1500 psi).
MoAU peyaAUTePN 1 TIOAU ULKPOTEPN TLUNA €lvaL EvOel€n OTLKATL SeV yIVETOL CWOTA I OTLUTIAPXEL KATIOLAL
{nuLa oto cuoTnUa.

e Emiong mpoogxete Slapkwg ya tnv epudavion puoaiidbwy, ldikd oto Eekivnua tng Asttoupyiag Tou
Xpwuatoypadou.

4. Mposctolpacio MPOTUNWV SLaAvpATwWY:

MNapaokevalovral névte npotumna StaAvpata(Ci, C;, C3, Ca kat Cs) amod apxlko mukvo npoturo (Co) mou
oag Sivetat amnd tov umelBUVO Tou gpyacTtnpiou. To apxLko MPOTUTIO TIEPLEXEL KAL TOL TECOEPA LOVTA TToU Ba
avaAuBoulv kat €xeL ouykévtpwon 10 ppm iSta yla kaBe 1oV, SnAadn eival 10.0 ppm yia To 10v Tou Na*, 10.0
ppm yLa to Loy tou K*, 10.0 ppm yia to 16V tou Mg?* kat 10.0 ppm yla to 1oV tou Ca?*.

Tapotuna StaAvpata Oa Ta ToPACKEUACETE XPNOLLOTIOLWVTOG TILMETEG akpLBeiag petafAntol oykou
Kall o€ TEALKO Oyko apaiwong 1 ml (1000 pl) pe umepkdBapo vepod, OTLG TAPAKATW CUYKEVIPWOELG:

MPOTUNO 2UYKEVIPpwWON (ppm)

@] 0.50
G 1.00
&} 2.00
C 3.00
Cs 4.00

YnioAoyiote noco dyko(oe pl) Oa npémnel va napete anod to apyko npaotumno Co
WOTE VA KAVETE TLG APALWOELS yLa KAOe pdtumo StdAupa.

Napatipnon: Ta npétuna StaAlvpata Ba €xouv akpifela 3 onuavtikwyv Yndiwv (2 dekadikad). Autd
kaBopiletal amod tnv akpiBela Tou apxkou POTUTIoU Ttou ival 3 onuaviika Pndia (10.0 ppm) kabBwg Kat
and TNV akpifela tou Oykou TOU TOLPVETAL ME TIG TUMETEG METAPBANTOU Oykou. OL TILMETEG TOU
xpnotpornotovuvtat ivat tw 200 pl kat twv 1000 pl kat ot Vo €xouv akpifela peyaAUTEPN TWV 3 GNUOAVTIKWVY
Pnoiwv, omMoOTE 0 MEPLOPLOTIKOG TAPAYOVTIA ELvaL N CUYKEVIPWON TOU apxLkoUu mpotumou, dnA. ta 3
onuavtika Yndia.

Inuelwon: Ztnv vypn xpwuatoypadia eival onuavtikd oAa ta deiypata va sival Gpdtpaplopéva ,
Sladopetikd mBavég akabapoieg Oa mepdoouv otn oTAAN Kat Ba tng tpokaAécouv pBopad. To pAtpdpLopa
yivetal pe pidtpo cwpatidiwv 0.45 um, To omoio KatakpaTd OAA Ta CWHATISLA TToU €lval peyaAUuTepa oo
0.45 um. MNa eukoAia 6ev dATpapovtal ta TeAkd potuma (yia va anodevxBel n empudAuvon ano 1o Eva
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StaAhupa oto dANo) aAAd dLAtpdpovTal pHovo Tto apxtko Tpotumo (Co) KaBwg Kat To UTEPKABAPO VEPO LE TO
omoio Ba yivouv oL apalwoels. Amo ta ¢pAtpaplopeva StaAupata (apxLtko mpoTuTo Kat vepo) Ba yivouv ot
OPOLWOELG KAl £TOL Ta TEALKA StaAUpata Ba ival pdtpaplopéva. QAtpdplopa Ba mPEMeL va yiveL Kal oTta
ayvwota delypata mouv Ba xpnotomnotnbouv

5. Mpoetopaocio AOYLOHLKOU EMKOWVWVLOG:

Mpwv amd tnv ewoaywyn tou O&eiypatog Oa mpémel va yivel puBulon tou AoylopikoU Tou
Xpwpatoypddou. Ano tnv 000vn TOU NAEKTPOVLKOU UTIOAOYLOTH, OVOLYETE TO MPOoypaupa «integral» kat
puBpuilovtal oL TOPAPETPOL TOU:

Ao to napabupo “Data Read”

e PuBuiletal to port come oto coml (BUpa cuvdeoNnG OTOV UTTOAOYLOTH)
e PuBpiletal to Baud Rates ota 19200 (puBpog petadoong dedopuévwy ava sec)
e [latdte GO kat avoiyouv dU0 emutAéov mapabupa
e Jtavéamapabupa ypaderte:
O TN TautéTnTa Tou SelypaTog:
OnA. to €10g, TO Ovopa TNG opada, To Selyua (ry 2020 A1 2 ppm)
o PuBuiletat o emBupntog xpovog: mtx 8 min.
o Matdrte ok yLa va katoxupwBouv oL aAAayEg

To AOYLOMLKO €lval ETOLUO Va EEKLVAOEL LOALG TIATAOETE TO KOUUTTL «start»

6. Elwcaywyn tou deiypatog (Injection):

e Badlete tov eloaywyea (injector) otn B€on load.

e ZemAévetal 3 GopEG TN cupLYya e UTEPKABAPO VEPO.

e ZemAévetal 3 popEg o Bpoxo (loop) pe umtepkABapo veEPO e TN XPHON TNG CUPLYYAS.

e [laipvete pe tn oUpLyya moocotnta deiypatog (xwpic pucaAideg) TouldxLoto TpeLg hopég mapandvw
and Tov Oyko Tou PBpodxou wote va eMAUBel o BpOyxog Kal oTo TEAOG va MELVEL N amapaitntn
TooOTNTA TOU SElYUATOG OE AUTOV.

e Me tn oUplyya va Bploketal péco 0TO cUOTNUA ELOAYWYNG, YUPVATE ypryopa Kol armotopa (oxt
Sduvatd) to poxAo tou injector and tn O€on load otn B&on inject (wote va yivel n elcaywyn tou
Selypatog oto xpwpotoypddo) Kol TauToxpova va SEUTEPO ATOUO Ao TNV opada oag, MOTAEL TO
Koupmi «start» o010 TPOYPAUUO TOU UTIOAOYLOTH Yyl va  opxloel n kataypadel Tou
XpwpoToypadpatog.

e  MOALG TEAELWOEL 0 XPOVOG Kataypadrg, TO XpwHaToypadpnuo cwIETE AUTOUATA.

e Amno to pevou kat to dataRead matdte To stop yLo Vo CTAUATACEL TO TTPOYPALUAL.

e KAeilvete ta mapaBbupa Tou TPOYPANATOG.

e Adalpeite Tn cUpLYya Ao To cUOTNUA ELoAYWYNG Kal EEMAEVETE 3 GOpEC HE UTEPKABAPO VEPO.

EnavaAdBeté tnv idia dtadikaoia yia ta untodowuna npdtuna StaAvpata.

7. Ayvwota dsiypoata:
a) Apxwkd Ppltpapete to dyvwoto Selypa pe didtpo cwpatidiwv 0.45 Um Kol 0Tn CUVEXELD KAVETE Eva
injection pe tnv (6t akpPwg Stadilkacio Tou KAVETE Kal yLa Ta TpoTuma StaAvpata.
To ayvwoto deiypa Oa oag 500¢i anod tov unevBuvo Tou epyactnpiov
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b) Maipvetal vepd amo to Siktuo tou Mavemotnuiov katl mpaypatonoleital apaiwon 1/10 og TeAKo

oyko 25 ml, pe tn xprion muteta akplPeiog petafAntol OyKou Kol OYKOUETPLKAG GLAANG Twv 25 ml.
Itn ouveéxela GAtpdpete to apatwpevo Seilypa pe ¢idtpo ocwpatdiwv 0.45 pm Kot KAVETE Eva
injection pe tnv (6t akplPwg Stadilkacio Tou KAVETE Kal yLa Ta tpoTuma StaAvpata.

ZuAloyn dedopévwv:

OAokAnpwon xpwpatoypadnuatwv:
oo o mpoypappa To pevou «chromato» emhéyete to load, Bplokete To emBuUNTO XpwpaToypddnua
(ue To Gvopa Tou Tou £xete SWOEL) KOl TO GOPTWVETE.
Me t0 KouuTi «zoom» PEYOAWVETE TIG KOPUPEG 000 XPELATETAL WOTE va elval EUSLAKPLTEG.
Me 8&€i KAk oo to TovTikL ETUAEYETE Kal dnpoupyeite tnv emtbuuntn baseline.
MNatwvtag aplotePO KALK OTO TOVTIKL EEKWVAEL N OAOKARpwON TNG KOPUDAG Kal aTwvTag {ava To
apLotePO KALK OAOKANpwVETaL N Stadikaaoia.
Tn mpwtn dopad yLa KaBe Kopudn TMATATE TO KOUUTIL «newpic» Kal ovopaleTe Tn KABe kopudn (rx Na).
Anoé to pevou oto «Result» toekdpete 1o logfile, wote OAa ta dedopéva Twv OAOKANPWOEWV va
owlovtal og €va apxelo kelpévou (txt) mou dnuilouvpyeital oto PpakeAo Tou TPOYPAUUATOC.
ZTn CUVEXELA QVOLYETE Eva-Eva Ta xpwpatoypadrpata and o pevou «chromato» emiléyete load kat
OAOKANPWVETE pia - pia g kopudEég. Ztnv €€060 Ba oag {ntael va natioete ok wote ta Sedopéva va
uetadepBouv oto apyeio logfile.
Metadopad ypadpnuatwy:

Ta xpwpatoypadnpata UMOPELTE va Ta HETADEPETE WG ELKOVA OE €va apxeio word KoL oTn ouVEXELA

otnv avadopdc cag. Apou €xete emAEEEL TO eMBUUNTO XpwHATOYPAPNUA KaL 0TO ETLBUUNTO HéEyeBOG TV

Kopudwv, ETUAEYETE Ao To pevou «chromato» To copy image KoL 0T CUVEXELA INyaiveTe oTo apyxeio word

KOLL TLATATE ETILKOAANON.

Ta xpwpatoypadnuata Oa £Xouv tn mapakatw popdn:

2

Ca+2

45

63
| -0.086v

ot
)
~
®
w
*

e Apyxeia:

oe éva usb stik avtiypadete to apxeio kewpévou txt (logfile) kaBwg kal to apyxeio word pe ta
ypadrpata.

To txt apyxeio Ba Bplokete oto pakeho: Desktop\Integral32\............ .CHR
Kal Ba €xeL tn popdn:
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File: C\Documents and Settings\user!\Desktoptintegral32\17518325 CHR at 10-18-2017 12:55:00
10-18-2017 10:50:41 Count 0 (Total= 0) ; 2017 G1 0.5 ppm

Time Area Heigh Name Count
2651068 0.1961603 2 009629E-02 Na

3.551068 5 154434E-02 4 51988E-03 K

6.167735 0.2210234 1.205155E-02 Mg

7434402 0.2481565 1.191876E-02 Ca

MeplExel €va mivaka Omou ot MPwWTN oTAAN KataypAddeTal 0 XpOvog nmou epdaviletal n kabe kopuodn
(o xpovog €kAouong), otn deutepn otAAN Kataypdadetal n enipavela oAokApwaong tng, otn tpitn to P og
NG KAl 0TN TETAPTN TO OVOUQ TOU LOVTOG TTOU OVTLOTOLXEL N KABE Kopudr).

Napadeypa: n kopudn tou Na epdaviletal ota 2.651068 min (2.65 min, kavte otpoyyuAomnoinon oe
6Uo bekablka) €xel emudpavela ohokAnpwong 0.1961603 kat UPog kopudng 2.009629E-02 (1 aAALWG
0.02009629).

AnoteAéopata Kot avaivon

1. YIoAoylopdg Xpovwv €KAouong TwV LOVIWV:

1o XpOvo €kAouong yivetal pe otpoyyulomoinon &vo (2) dekadikwv PYndiwv, yia kabe OV €xouv
uTtoAoyLoTEL 4 xpovol EkAouaong, €vag anod Kabe injection tou kaBe mpotumou. Eva xpovo €kAouong yla To
npotumo Twv 0.50 ppm, €vav yia to 1.00 ppm, €va yia To 2.00 ppm Kot €vav yla To mpotumo Twv 5.00 ppm.
‘Etol yla mapadetypa yia to 1ov tou Natpiou Ba sivat:

ZUYKEVTPWON MPOTUTIOU

(ppm)

Xpovog ékAoucong (min) 2.42 2.43

Amoé autoug Ba umoAoyloTel N PEON TLUA KOL N TUTILKY OmOKALoN yla KABe LoV Kal 0 Xpovog autog Ba

2.44

2.42 2.42

anoteAel To XpOvo EKAoucong Toug, £ToL:

tr (min)

average
Na* 2.43 0.01
K* 3.18 0.01
Mg*? 5.02 0.02
Ca*? 6.04 0.01

TeAwn ékppaon my. yia to L1ov tou Nat: 2.43 £ 0.01 min

(n Turkn andkAlon divetal pe ta SekAdKA TG LEONG TLUNG)
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2. Anuoupyia kapnUAwv avadopag yia Kaoe Lov:

Itn ouvéxela Ba dnuioupynBolv ol KaumUAeg avadopdg amod TG emlPAVELEG OAOKANPWONG TWV
npotunwy delypdtwy. MNa kabe Oov Ba €xete 5 emudavele¢ oAOKANPWONG TOU TIPOKUTITOUV amod Tnv
oAoKANpwaon Twv 5 mpotunwy SLaAupudTwv. Me tn Xprion evog UTTOAOYLOTLIKOU TPOoYPAUUATOS (0rtw¢ To excel
N 1o Origin) kataokevdlete €va Siaypappa XY scattering pe ™ pEBOSO TWV €AAXIOTWV TETPAYWVWY
Snuoupywvtag yo KABe 1ov ywplotd (Nat, K+, Mg*? kat Ca*?) tnv avtiotowxn KapumiAn avadopd tou.

Ztov afova tou X Ba BAAETE TIG CUYKEVTPWOELG TOU TIPOTUTIOU SElyatog o ppm Kal otov afova Twv Y
TIG eMLPAVELEG OAOKANPWONG TOU.

My ywa To OV Tou Na* oL emupaveleg oAokApwaon Tou eivat:

Npoétuno (ppm)

Emudaveia oAokAnpwong 0.11489 0.20240 0.38375 0.56272 0.73478

H kournUAn avadopadg Ba dwoel pia e§lowon npooappoyng tng popdng Y = a*X + b omou a n kAion tng
euBelag kat b n tetaypévn. O ocuvteheot¢ mpooapuoyng R Seixvel mooo kaAn eival n mpooappoyn tng, 660

TILO KOVTIA OTn povadoa toco KaAutepn €ival n mpooappoyr. ZuvnBwg n embuunti mpooapuoyn eival
TouAdyxLotov pe tpia evvidapla (0.999). Mikpotepn mpocapuoyr odeillovtal o€ ATEAELEG OTN TELPOUATLKNA
Stadkaoia, ouvnBwg oddApata mou yivovtol kKatd tn Sdtadlkaoia Twv aAPAlWOEWVY. ITO TPONYOUUEVO
nopadetypa n e€iowon Ba eival Y = 0.17777*X + 0.02640 pe ouvteleotr mpooapuoyi¢ R2 = 0.99991.
0.80 1
0.70 -
0.60 -

0.50 A

©
Y 0.40 -

< Na*

y=0.17777x+ 0.02640
R?=0.99991

0.30 A1
0.20 A

0.10 A

000 T T T T 1

0.00 1.00 2.00 3.00 4.00 5.00
ppm
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3. Mpoodloplopnog opiwv aviyvevong (LOD) Kaw mooootikomnoinong (LoQ):

Amo TIg KoumUAeg avadopdg tou KABe 1OV Ba umoAoyiloTe Ta Opla avixveuong Kol TTOCOTLKOTOLNoNG
yla kaBe 1oV Eexwplota.
MNapadelypa: yia to 1oV Tou Na amod tnv KaumuAn Babuovounong mPoKUTTEL:
0.8 o
0.7 H
0.6
0.5

0.4

Area

Equation y=a+b
Pearson's r 0.9999%6
Adj. R-Squar  0.99988
Value | Standard Err
B Intercept 002640 0.00238
B Slope 017777 0.00097

Omnou: n kAlon tng euBeiag eival m = 0.17777 kat n TUTLK anokAlon Tng kKAtong S = 0.00097

Qo TLG MAPAPETPOUC AUTOUC UTtoAoyileTal yLa To LoV Tou Na:

. , , _ 3xS_ _ 3x0.00097 _ N
TO OpLo aviyxveuong eival LOD = — == 17 0.016369 ~ 0.016

10+S - = 10+0.00097 = 0.054565 ~ 0.055

) T K H ’V L =
TO OpLO TTOCOTLKOTIONONG €ival LOQ 017777

Avtiotolya umoAoyilovtal Kat yla UTtOAoLta LovTa:

Iov LOD LOQ
Na* 0.016 0.055
K* 0.125 0.415
Mg*? 0.088 0.294
Ca*? 0.048 0.159

4. MoLOTLKOG KOl TTOOOTLKOG MTPOOSLOPLONOG AYVWOTOU Selypatog:

YrioAoyilovtal oL xpovol €kAouong Kal oL emipaveleg oAokAnpwong yla kabe kopudn Tou AyvwoTou
Selyparoc.

Napadsypa:
Kopudn t: (min) area
1 2.42 0.72658
2 3.17 0.12014
3 5.04 0.47813
4 6.04 0.23544
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OL xpovoL EKAouoNG TwWV KOPUDWV CUYKPLVOVTAL LE TOUG XPOVOUG EKAOUONG TWV LOVTWYV OTA TIPOTUTIAL
Selypata. Me Bdon TLG LECEG TULEG TOUG TIOU €XOUV UTTOAOYLOTEL TTPONYOUHEVWG KO EKTLLWVTAG TO EUPOG
mou SlveL n TUTLKA TOUG AMOKALON YIVETOL QVTLOTOLXLON KoL TOKTOTIOLOUVTAL TIOLOTIKA Ta Lovta. Muikpn
amokALON Twv Xpovwv ouvnBwg odeilovtal o opAApATa KATA TO CUYXPOVIOUO OTOo Eekivnuo Tou
XpwHatoypadUaAToC. 2T0 TponyoUEVO apAdelypa n mpwtn kopudn Ba avrtiotolxel oto WOV tou Na', n
Seltepn oto LoV tou K*, n tpitn oto bv tou Mg*? kat n tétaptn oto v tou Ca*2,

ITn CUVEXELQ YIVETOL O TTOCOTLKOG TIPOOSLOPLOUOG, Ao TNV emipavelo OAOKARPWONE Tou KABE LOVTOG
KOl € TN XPNoNn TNG KAUmUANg avadopds TOU avTioTOLXoU LOVTOG, UTtoAOYL{ETAL N TToodTNTA TOU o€ ppm. To
TEAKO amoteAeopa Ba ExeL TNV akPiBELA TWV APXLKWV TIPOTUTIWV SLOAUMATWY, TTOU XPNOLUomoLiOnkav yla
™ dnuloupyia TNG KAUMUANG avadopag dnA. pe 3 onuavtika Pndia. Ito mponyoupevo mapadelyua, To Lov
tou Na* €xeL emupavela odokApwong 0.72658 kat n KapmuAn Babuovounon tou Na*eival Y = 0.17777*X +
0.02640. Onodte to ayvwoto delypa Ba €xel cuykévipwon o€ Lovta Na* 3.94 ppm.

AvtioTolya yilvetal Kat yla ta urtoAouta Lovta:

OL TLHEG EAEYXOVTAL PE TA OPLA AVIXVEUONG KOL TTOCOTIKOTIONGNG
™G HEBBASOU yLa KABE LOV. AV KATTOLAL TLUR ELVOL ULKPOTEPN ATIO TO OPLO

aviyveuong tote WG amoteAeopa SIVETAL TO OPLO AViXVELUONG, AV Elvat

o =l HEYOAUTEPN Ao TO OPLO TTOCOTLKOTOLNONG KAL UKPOTEPN ATTO TNV TLUA

K* 1.61 TOU HEYOAUTEPOU TPOTUTIOU TOTE OlVveTOL KAVOVIKA, €V av €lvot
Mg*? 1.41 HETAEL TOU 0plovu avixveuong KoL TOCOTLKOTOLNONG 1) LEyaAUTEPN QO
Ca*? 1.38 TNV TLUA TOU PEYOAUTEPOU MPOTUTIOU TOTE N TLUN AyvwoTou Selypatog

Silvetal pe emipuAagn tng akpifela Tnc.

5. MoOLOTIKOG KOl TTOCOTLKOG MPOOSLOPLONOC OTo Seiypa amd vepd amd to SiKTuo Tou
Navermotnuiou:

YrioAoyilovtal oL xpovol €kAouong Kal oL emipaveleg oAokAnpwong yla kabe kopudn Tou AyvwoTou

Selyparoc.
Napddeypa:
Kopudn t: (min) area
1 241 0.16282
2 3.16 0.02296
3 5.03 0.60531
4 5.98 1.22101

Onwc¢ Kal 0To MPONYOUEVO AyvwoTo Selypa, oL Xpovol EKAouonG Twv Kopudwv cuyKplvovTal Pe TOUG
XPOVOUG £KAOUONG TWV LOVTIWV OTa TPOoTuTta Selypata, yIVETOL VTLOTOLXLON KOl TAKTOTOLOUVTAL TIOLOTLKA Tal
ovta. 1o mapddslypa n npwtn kopudn Ba avtiotoei oto LOv tou Na*, n gltepn oto L6y Tou Mg* kat n
Tpitn oto 1dv tou Ca*2. Aev aviyveletal kopudr otn reployr) mou spdavilote to 16 tou K* ondte to Seiypa
Oev MePLEXEL TO LOV QUTO.

2TN CUVEXELA YIVETOL O TTOOOTIKOG TIPOCSLOPLOUOG. ATtO TNV eTLdAVELD OAOKANPWONG TOU KABE LOVTOG
KOl LE TN XPNon TG KOUMUANG avadopdc TOU avtioTolyou Lovtog, urtoAoyiletal n moootnTa Tou o€ ppm. H
OUYKEVTPWON Tou uTtoAoyiletal Oa mpémet va SLopBwBel pe tnv apaiwaon mou £xel yivel oto deiypa (1/10)
kal va. 600¢el To TEAKO amotéAeopa pe BAon tnv apaiwon altn Ke TN owoth akpifela. Ito mapdadelyua, to
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LoV Tou Na* €xeL emudavela ohokAnpwong 0.16282, n kapunuAn Babuovounon tou Na*eivar Y = 0.17777*X +
0.02640, omote to delypa Ba €xel ouykévipwon oe Lovta Na* 0.767 ppm, avtiotolya yivetal Kal yLo Ta
uTtoéAoLma Lovra:

OL TWMEG eA€yxovTal ME TA OpLO aAvixveuong Kot
TOoOTIKOMOIlNONG TNG LEBOSOU yLa KABE LOV. Av KATIOLA TLUN

elval Hkpotepn amd TO Oplo  aviyveuong TOTE WG

Na* 0.767 , , , , ,
arnoteAecpa  Slvetal TO OpLO  aviyveuong, av eival
K+ 0.062 HEYOAUTEPN ATO TO OPLO TTOCOTIKOTIOLNONG KAl UIKPOTEPN
armd TNV TR Tou MeyaAUTeEpoOU TPOTUTIOU TOTE Olvetal
Mg*? 1.801 KOVOVIKQ, VW av €lval pHeTatl tou oplou avixveuong Kat
TmoooTkomoinong 1 HeyaAutepn amd TNV TR  TOu
Ca*? 8.387

HEYAAUTEPOU TIPOTUTIOU TOTE N TN Ayvwotou Seilypatog
Silvetal pe emipuAagn tng akpifela Tng.

2TO OUYKEKPLUEVO TTAPASELYUA TTapaTnPELTaL OTL N T Tou Lovtwy K gival pikpotepn amd to opLo
aviyveuong, onote wg anotéAeopa Sivetal n T tou opiou aviyveuong énA. < 0.125 ppm. Entiong n T tou
Ca elvat ektog Twv opiwv TNG KAUMUANG BaBuovounong, eival HeyaAutepn oo TN T Tou PEYOAUTEPOU
nipotumnou (5.00 ppm) onote to anotéAeopa autd dev Bewpeital alomioto, divetal OpwWG wG TR Kabwg
elval peyaAutepn amno to 6plo aviyveuonc.

Ouwg To Selypa eixe apatwbel, Ba MpEMEL va UTTOAOYLOTOUV OL CUYKEVIPWOELS TWV LOVTWYV OTO QPXLKO
Selypa urtohoyilovtag tn apaiwon, To TEAKO amotéAeopa Ba ExeL Tpia onupavtikd Ynodia.

Na* 7.67
K <1.25

Mg*2 18.0

Ca* 83.9

Bivteo:

Avalutikn meplypadn tng dtadikaciog mapouaotdletal oto Bivieo g doknong otn otooeAida tou
nadnuatog oto e-class:

To Bivteo elvatl o0To KavVAAL TOu
gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

195



EpwtnosLg:

1.

Me gvailoBnoia otov aviyveutrn va €xel T Tl 10, n emupdvela ohokAnpwong sivat 0.900. Kavovtog
gava to (6lo delypa pe g dleg ouvOnkeg pe povn dladopd OTL n gvalcOnoia Tou AVLXVEUTH EXEL
HeyaAUTEPN TN elvat 30, n emidpavela o0AokAnpwaong Tou Lovtog moon Ba sivay;

Av n LoxUGg Tou SLaAUTN €kAouong ard 5 mM MSA yivel 10 mM MSA, oL xpovol €kAouong Twv Lovtwy Ba
oAAda&ouv; Ot emipdveleg oAOKANPwWONG Twv LOVTWY Ba petaBAnBbouyv;

Augdavovtag tn taxVTNTa pong Tou SLaAuTn ékAouaong amd 1 ml/min og 2 ml/min, oL xpovol €khouaong
TwV LOvTwv Ba aAAdéouv; O emidaveleg oAokARpwong Twv LOVTwy Ba petafAnbouy;

Adatpeite Tn mMPooTAAN KaL TPEXETE TN XpwHaToypadia LOVO UE T KUpLa 0TAAN, oL xpovol EkKAouong Twy
Lovtwy Ba aAAdfouv; OL emipaveleg oAokARpwong Twv LWOvtwy Ba petafAnbouy;

Av oto Ssiypa pog avdAuon, ektog amno ta katiovra (Na*, K*, Mg*2, Ca*?) mpooteBei kat to 1oV tou Lit,
o€ moLa oelpa Ba PyeL;

Mpwv amnod TG KoPUDEG TWV LOVTWY, epdaviletal pia ToAU PLeYAAn kopudn, ou odeiletal auth;
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Aoknon - Dacpatookornia Atoptkng Amoppodpnong
ZKOMOG TNG AoKNong siva:

O nPoobLoPLOUAG TWV CUYKEVTPWOEWV Mg Kat Ca o€ Moo VEPA WE TN XPRON TNG
daoparookoniog Atopkng Anoppodpnong.

ITtnv atoulkn daocpatookomnia pla oucia otav BpeBel oe vPnAn Bepuokpacia amoouvtiBetal oe
atopa, kaBe otowxelo otnv aépla paon amoppoddel N eEKMEUMEL UTEPLWON 1 opatrhy aktwvoPBoAia ot
XOPOKTNPLOTIKO UAKOG KUUATOG.

H atopkn pacpatookomnia Slakpivetal og TPELS KUPLEG KATNYOPLEG, avAAoya HE TO TPOTIO TNG
aktwvoBoAiag:

1. ®Boplopov
2. Exkmopmnnig
3. Anoppodnong

1. Atoukog ®Boplopde:

Ta datopa aktvofoAouvtal amd eva Aewlep yia va SleyepBolv oe UPNAOTEPEG NAEKTPOVLOKEG
KOTOOTAOELG KOl OO €Kel pmopouv va emavéABouv otn BepeAlwdn katdotacn péow ¢pBoplopo.

2. Avtoukn Ekmounn:

Ta atopa mou eivat Nén oe bSleyepuévn katdotaon, amodieyeipovral, Sivovtag aktvoBoAia
OUYKEKPLUEVOU UAKOUG KULATOG TIOU QVTLOTOLXEL O€ OCUYKEKPLUEVEG NAEKTPOVLIOKEG LETATITWOELG.
3. Atouwkn Anoppodnon:

H atouikn armoppodnon (A. A.) Baoiletal otn HETPNON TNG almoppodnong akTvoBoAiag armod AToua Tou
Bpilokovtal eAevBepa otn OepeAwdn katdotaon. H aktivofoAia mou XpnoLUOMOLELTAL €lval AUTr) TTOU
WITOPEL va TTAPAYEL LE TN UETATTTWON Ao T SLEYEPUEVN TOU KatAoTtaon To i6Lo to otolxeio mou avaAveTal.
‘Etol Aowdv, ta elelBepa atopa Oleyeipovrtal (amoppodouv) tnv aktivofoAio KaBopLoPEVOU UNKOUG
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KOpOTog aktwvoBoAia mou mapdyetal and tn Auxvia koiAng kaBodou. To mocootd NG aktwvoBoAiag mou
anoppoddre e€aptatal anod Tov aplOud Twv atdpwv nou Bpiokovtal peca otn 6eoun wtog.

H emlektikdTnTa MOV TIPOOGDEPEL N ATOWKN amoppodnon elvat Wbavikn yla eupéws yla TARBoG
avaAUoewv, OMwG: otn ePLBAaANOVTLKH Kal YEwPYLKN €peuva (Bapéa pETaAAa o€ e6Adn, vepa K.a.), EAEYXOC
moLotNTaC TPodlHwy Kot GopUAKWY K.T.A.

Ppwrévio Pwrtévio

. | -H.\_r{ Lih’\ )
EKTOpnr
ad @ i @ anoppodnon
e e

Aeyeppévn kataotaon Baoukn kataotaon
Baown katdotaon Aleyeppévn Kataotaon

H ouykekpiuévn dAoknon eotidletat ot  GACHATOOKOMIO  QTOMWKAG amoppddnong,
TOL KUPLOTEPO TIAEOVEKTILOLTOL KOLL LLELOVEKTH LATA ELVaLL:

MAgovektipata:

® XPNOLUOTIOLELTAL YL TN TIOLOTLKH KOL TTOOOTLKN avaAuaon mepimou 70 otolyeiwv.

e n evawoBnoia tng uebodou kupaivetal oe PEpn ava eKAToppUpLO (ppm) A KEPN avA SLOEKATOUUUPLO
(ppb).
e eival pla ypriyopn kat eUKOAn avaiuon.

Melovektipata
e eival kataotpodiki HEB0SOC

H daopatookomnia atoulkn¢ anoppodnaong elval mapopoLa e autr) evog anAol ¢aopatodwTOUETPOU
HE HKPEG TtapaAAayeG. Kal og autryv, n apxn Aettoupylag tng otnpiletal oto vopo twv Beer-Lambert, povo
TOU TO POAO TNG KUWPEALSag otnv AA Tov €XEL TO CUCTNHA ATOUOTIONONG:
A =¢gb-c

Orou:

e Ananoppodnon
e &0 ouvteheotrig poplakig amoppodnong (M«ecm™) --]
A H J
e b 1o ndyxog tng kupeAidag (cm) 7] Il_..
® C I OUYKEVIpWON ToU SLoAUpatog ( M) 1y

i
[
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OpyavolAoyia
H atopkn anoppodnon anoteAeital ano £§L Kupiwg pépn:
1. To cuoTtnua eKMOUTIAG akTIvoBoAiag
2. To oloTNUO ATOUOTOLAONG
3. To povoxpwudtopa
4. Tov avixveutn

5. To kataypadiko

Auxvia
KolAng
kao86dou

Movoxpwpdtopag — Avixveutric —| Bvioxutnig

|

Zuokeun
avayvwong
onparog

) —— Kadopo

——— <« Aépag

Aeiypa pe Tov avahin
OE NoTNpl ZECEWS

1) ZUOTNMO EKTIOMUTNG OKTIVOBOALaG
Avo TtumoL tnyng aktwvoBoAiag xpnotpomnolouvtal otnv A. A. autol eivat:

A. Auvyxvia koiAng kaBoéou (Hollow Cathode Lamp, HCL)
B. Auxvia skkevwoewg aveu nAektpodiwv (EDL) (Electro Deless Lamp )

A. Auvyxvia koiAng kaBoéou (Hollow Cathode Lamp, HCL)

Elvaw n cuvnBéotepn mtnyn aktvoBoAiag yLa LETPAOELS ATOULKAG artoppodnong. AntoteAeital amod pa
avodo BoAdpapiou kat pia kKUAVSpLkr kaBodo, oL omoieg oppayilovtal o UAALVO CWARVA, TIOU TIEPLEXEL
véov | apyo oe mieon 1 €wg 5 torr. H kaBodog kataokevaletol anod to pETaAlo mou Ba avaAuBel n
ETILOTPWVETOL LE EVA OTPWHA AUTOU Tou petdAAou. Otav edpappootouv ~300 V petafh avodou kat kabodou,
TO a€pLo LovtileTal Kal Ta BeTkA LOvTa emttayuvovtal pog tn KaBodo. Metd tov Lovtilopd, n Auxvia
Slappéetal anod otabepod pevpa 2 — 30 mA, pe to KatdAAnAo Suvaptko. Av To Suvaulko auvénbel apketd, Ta
KATLOVTOL TOU 0EPlOU QTTOKTOUV QPKETH KLVNTLKA EVEPYELA, TTPOOKPOUOUV otn kaBodo ek twvdlovtag amo
autnv otnv aépla daon, atopa idla pe To otolyeio mou mpokeltal va avaAuBel. Ta agpla LETOAALKA ATOUA
Oleyeipovtal HECW OUYKPOUOEWV HE NAEKTpOVIA ULPNAAG EVEPYELOG KOL KOTA TNV OMOSLEYEPON TOUC OTN
Baolkl KATAOTOON, EKMEUMOUV TN XAPAKTNPELOTIKA aktvoBoAia toug. Ou Auxvieg Siakpivovtal o€
LLOVOOTOLXELAKEG KOLL TIOAUCTOLXELAKEG, AVAAOYQ AV TIEPLEXOUV EVA I} TIEPLOCOTEPA LETOAAQL.
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Movwtikég diokog Mapddupo and
/ xaAazia i yuaAi

Q)
(+)

B. Auxvia ekkevwoewg aveu nAektpodiwv (EDL) (Electro Deless Lamp )

OL Auyvieg ekkévwong xwpis NAeKTPOSLa, amoteAlovvial amo eva UKpO odpaylopévo cwAnva amno
xaAadla, Ttou TEPLEXEL TO TIPOG aVAAUGCN HETAANO | AAOG AUTOU Kal adpaveég aépLo apyo (Ar) o€ xapunAn mieon
HepLkwvV mm Hg. O cwAnvag meptBaAAetal amnod éva oneipapa cuvSedeEVO HE YEVVNTPLA PASLOCUXVOTATWY
ylLa TOV LoVLoO Tou Ar. Tal LOvVTa TOU alepiou CUYKPOUOVTAL PE TO LETOAAO KAl AOCTIOUV T ATOUA, TA omoia
OTN CUVEXELO EKTIEUTTOUV AKTLVOBOAL XAPAKTNPLOTIKOU UAKOUG KUMOTOG. XpNOLULOTIOLOUVTOL KUPLWG yLa TO
npoodLoplopd otolxeiwv Tou e€axvwvovtal ypryopa, onwg: Sb, As, Cd, Se, Te, Sn, Pb, Hg, k.a.

KEPAULKN Baon

2) ZvoTtnua ATOOTOLCEWG:

Ma tn owoth avaAuon Twv OToLXElwY, aUTA TPEMeL va Bplokovtal 0TNV ATOWLKI) TOUG KOTAOTAOoN
(poptio =0). ' autd to Adyo to mpwTo Brpa otnv avaluon eival n atopomnotnon, dtadikaacia mou e€aepwvel
1o Selypa, kot atopomnolel TI¢ SlaAUpEVEG o€ aUTO ouoieg. Ta atopa eAeuBepwvovtal amod ta dtadopa
oUMIAOKQ 1 HopLa Le Tt xpron vPnAng Bepuokpaciag. Autd to BAUA TIG TEPLOOOTEPEG GOPEG EAEYXEL TN
noldTNTa TNG avaAuong (evawoBnoia, akpifela= precision kat accuracy).

OL pnéBodol atopomnoinong sivad:

A. OMNoyag
B. HAektpoBepuikn
. ICP (Inductively Coupled Plasma) Emaywyika ulguypévo NMAdoua

OL peBodol autot StadEpouv wg emi 1o MAeioTwy otn Beppokpacia atopomnoinong.

A. ®Adya- Kavotnpag

Ta otayovidia eloépyovtal otn PpAoya, cuvABwg PECW EVOG CUOTAUATOG PO aAvApLENg, Omou To
KQUOLUO, TO OEELOWTLKO Kal To Selypa avapelyvuovtal pLv TV eloaywyn toug otn ¢Adya. To StdAupa tou
Oelypatog eloEpxeTaLl oTov eKVEPWTN HECW TNG PONG TOU O&ELOWTIKOU amd To AKPO TOu TpLxoeldoug Tou
Selypatoc. To uypod OSlaomadrtal oe TMOAU HIKpA otayovidio kabBwg ef€pxetal amd To TPLXOeLd Kal
KatevuBuvovtal og €va yudAlvo odalpidlo mavw oto omoio SlacTwvtol € aKOun Ukpotepa cwpatidia. O
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OXNUATIOMOC HLKPWV OTayovwv ovopadletal ekvédworn. To awwpnua vypol (f otepeol) oe éva 0EpPLO
ovoualetal agpoAupa, To agpoAupa ou dnuloupyeital poll PUe TOo KAUGLUO Kal TO 0EelOWTIKO, SLEpyovTal
HEow Sladpayudtwy, OMOU ATOUAKPUVOVTAL Ol HEYAAEG OTAYOVEG Kal TEAKA Otav ¢tdoel otn dAoya
TIEPLEXEL LOVO TO 5% Tepimou Tou apyikou Selypartoc.

‘Etol otav 1o StadAupa eloaxBel otn pAdya yiveral:
e E&Aatuion tou StaAlTn

e E&daxvwon tng mpoodlopl{dpevng ouaoiag

e Aldonoon poplwv o€ Atopa

e AlEyepon OpLOPEVOU apLOOU ATOUWY

®Abéya
MAeovektipata:

KegaAn e Opoloyevng, npeun pAdya
kauothpa - e oAU koA emavoAnLudtnTa
) e Mikpd cwpatidia
©dAapog
Koy EKVEQWONG -

Melovektipata:

e Muwkpn evaloBnoia Adyo tou otL:

T —-—)

e  Miuwkpn moocotnta delypatog ¢ptavel otn

Aagppaypara PAOYQ
,Qo/, rUdA"{O e MKpOG XPOVOG TWV OTOUWV OTNV
2 ' opaipidio ormttikn Stadpoun

l Ektég opyavou

Avo gival oL tolo cuvnBLopéveg PAOYEG TTou xpnotLornolouvtat otnyv AA:
I.  ®Aoya : Aépa — AKETUAEviou:

Elval n euputepa xpnotpomololuevn GAOya, e HELOVEKTNHA OTL oxnpatilovial Suotnkta ofeidila yla
opKeta otolxeia (Mg, Ca, Sr, Ba, U k.a.)

Il.  ®Adya : urtogeibio tou alwtou - AKETUAeviou:

H dAoya autr) mapéxet uPnAotepn Bepuokpacia kat avaywylkd meptBaiiov. MAeovEKTNUA TG Elval
otL dev oxnuatifovral ofeidla, OPUWG PELOVEKTNLA ELVAL O LOVIOUOG TTOANWY OTOLXELWV.

Alddopol Tumol dAdyoag og °C :

O&elbwTiko )
Kabotpo Aepag N20 02
Mpomavio 1950 2900 2800
AkeTuA€vIO 2300 3000 3050
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Aopn tng PpAdyag

H dAoya SlakpilveTal og TPELG TIEPLOXEG:

, s s _~ Aevtegetoovoa
a. tn {wvn MPpWTaApPXLKNG Kawong, Lhvn xabone
B. 1t Sralwvikn meploxn Aoz
Y ’ . neQuoyl)
y. 1n 6eutepevouca {wvn kauong.
® Lm\‘l]

To UYog otn dAoya oto omoio moapatnpeital n peEyLotn
OTOULKN amoppodnon e€optdTal amd TO OTOLKELO KAl OO TIG

TQWTAQYAANS
zabong

taxltnteg pong Ttou Oelypatog, TOU KAUGIPMOU KoL TOU
ofeldwtikov. MNa mapadelypa 1o payviolo epdavilel to PEYLOTO
anoppodnaong mepinou oto HEco TnG GAOyaC.

Miypa
ZAVOTPOV-0Ee1dWTIZOD
“Tat To AGyo auto n puBuion tng O€ong tng pAdyag oe
OX€0N LLE TN OXLOMI EL0OS0U TOU ovoXpwHATOopA Eivat

o=

) ’

£ Kpiown”

Q

Q

o]

E

<<

Yyog, cm
B. ®oulpvol

O Ogpuawvopevog ¢oupvog ypaditn elval 1o
gvaiodntog anod t GAdya KoL ATALTEL LKPOTEPN TTOCOTNTA
Selypatoc. To Selypa elwoayetal oto GoUpvo HECW HLOG
OTIAG, EVW N akTvoBoAia tng mnyng to dtamepva KABeTa oo

IwAnvag Mpaditn

auto. Ou poupvol Beppaivovtal pe NAEKTPLKEG OVTLOTACELG
€w¢ Toug 3000 °C, omou 1o deiypa atpormnoteitat. O ypaditng
neptBaAietat and Ar yla amoduyn ofeidwong kal kavong
Tou ypaditn.
. Emaywylkd cu{evynévo NAGcHa rupade mAdouaros
To enmaywytkd culevypevo mAaopa (Inductively Coupled Plasma, ICP) T
elvat dUo dopéeg Lo Bepuod amod tn dAdya kavong. H uPnAn Beppokpacia, n
otaBepdtnTa KAl n oxetka adpavng atpoodalpa Tou Ar OTO MAACHA ¢
efaleldel TIC MeplooOTEPEG MAPEUTIOSIOELS TTOU QVTIPETWITI{OVTAL HUE TG
dAOYeG. Alvel T SuvatotnTa TNG TAUTOXPOVNG AVAAUGCNG TIOAAWY OTOLXELWV
KOl XPNOLUOTOLE(TOL CUXVA OTNV OTOULK POOUATOOKOTIAL EKTTOUAG
EMAYWYLIKA ouleuypévou mMAGopatog. Ta Opyava MAACUATOG €XOUV TIOAU

HEYOAUTEPO KOGTOG ayopds Ko xpriong amo ekeiva tng pAGyac. BepRgOEG (Ar)

eloodog Seiyparog
(agpoAupa os Ar)

3) Movoxpwpudatopog
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H B€on tou povoxpwudtopa eival amapaitntn PeTa t GAOya Kal mplv Tov avixveutr). Ot PpAdyeg
eknéunouv ¢pwg 1o onoio npénel va adatpeitat ano to cnpa. O povoxpwudtopag anoteAeital and npioua
N dpayua, emtpenovrag tn diodo poévo emBuunTAg aktvoBoAiag.

i 4
—— Rerf;?i%tlon o ——
Entrance grating Exit
slit slit

Eupog zavng To pdopa atopLkAG anoppodnong eivat oxedOV YPAUULKO UUE

4 HoVoXpwddTopa 6 1‘_| , AA=0.005 , , . . Al
F 3 v e S— ) gvupog AA=0. nm TEPLTOU, QUTO TNG EKMOUMNAG €lval Alyo
ano TG aTOUIKES YPAUUEG) HLKPOTEPO, EVW N SuvaTOTNTA TOU LOVOXPWHATOPA Elval Tepimou
{1\ 0.5 nm. H aktwvoBoAia mou otéAvel n Aduna koiAng kaBodou eival
[ p | EOpogzdvng aktwvoBoAia ekmopnig, onote To eUPOG TNG Eival TOOO UKPO TIOU

| |l | yeaupng

‘Evraon

Lo | '.ll/urloppocpnonq

HETA amo autnv Oev xpelaletal n xpnon €vog HOVOXpWUATOPQ,
|| <\ _Edpog zdvng Onwg yivetal ota anAd GaopaToGWTOUETPA TIOU UETA TN TNyN

{ Y\ “exnopnnig Auxviag . . , ,
/ H S, ckagosou | UTIGPXELTLAVTQ €Vag HOVOXPWHATOPAS.

Mnkog Kuuatog

4) AVLXVEUTNAG:

O Aviyveutig eival évag amAo¢ GpwTomoANQMANCLOOTC TIOU METATPEMEL TN pon dwtoviwv o€
NAEKTPLKOUG TTOALOUG OL OTtOLOL 0T CUVEXELA EVIOXVOVTAL ATtO £Va NAEKTPLKO TIESLO KAl TTPOKAAOUV EKTIOUTTH
MWV nAekTpoviwv Kabwe ipookpolouv og AN emiddveta (108 nAektpovia yia 1 dwtoévLo). STn CUVEXELX
TO oA TToU SLVEL 0 AVLXVEUTIG EVIOXUETOL OTTO £va NAEKTPOVLKO KUKAWUA (EVIOXUTHC) woTe va eival duvartn

n Kataypadr tou

ELOEPXOUEVO

DwTéVIo
\ napadupo

!‘ Sovoso 1( i avobog f

|
\ 7
Karappaxtng
3 nAexTpoviwv
— R / |
QAVTIOTAOEL TaoNg MTwong
- R— napoxh HeTpnTAC
nAexTpKo) £660u

pedparog

dwrokdBobog

nAextpéSio
eotiaong Séopung

5) Kataypoadiko:
Mo cUCKEUT) TTOU KaTaypAadeL To onpa. Auth Umopel va eivatl pio oA 086vn mavw oto 6pyavo, Evag
EKTUTIWTAG 1 AKOMA KOL EVOG NAEKTPOVLKOG UTIOAOYLOTAG HE TO AVTLOTOLXO AOYLOMLKO
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Napeunodiosig otn aocpatookonia Atoukng Anoppodpnonge:

‘Omwg 0Aeg oL avaAvTikeg uéBodol, £tol kat n A.A. vto@Epel amd opLoUEVES TLapeUTOSIOELS Y
QUTOV TO AGY0 TIPETELT) AVAAVOT VA YIVEL KATW aTtd KAAWS 0pL{OUEVEG KL EAEYXOUEVEG GUVONKEG.

[Mapepmddion elvat k&be emidpaon mov PETAPAAAEL TO ONUA, EVW 1) CUYKEVTPWON TOU avaAUTN
napapével (dta. H mapepmddion pmopel va SlopBwBel pe tnv amopdkpuvon tng mnyng g mapeRmodiong
1 KE TN XP1IOM TPOTUTIWV TIOV ERPAVICOVV TNV (Sla TapepumdSion.

Ot mapeumodioelg Stakpivovrat:
. DACUATIKEG TOPEUTIOSIOELG.
Il. Quokég mapeUnodiosLg.
lll. lovikég mapepunodioels.
IV. Xnukég mapeunodioslg

1) OL@AOHATIKEG MAPEUTOSIGELS, AVAPEPOVTAL GTNV ETUKAAVYT TOU GIUATOS TOU AVAAVTH EiTE
amd Ta onNpata GAAWVY oTolElWVY 1] poplwv TOu SelypaToq lTe amd OMUATA IOV TIPOEPYOVTAL ATIO TN
@EAOYQ 1) TO OVPVO.

I1) Ou puoikég mapepnodioetg, opeihovral otig PuoLkeg LOLOTNTEG TOU SLAAUPATOG OTWG, To LEWHOEC, N
TIUKVOTNTA, N EMLPAVELAKT TAON KOL N TACN ATUWV.

[11) Ot LovTikéG TapeUnodicelg, opeilovtal 0ToOV LOVIOUO TWV ATOUWV TOU TPOaSLOp{OUEVOU aVaAUTN
nieplopilovtag 1o MARBO0G Twv ATdpwWY 0T BACLKN KaTtdoTaon.

IV) O Xxnuikég mapepunodioelg, opelhovial 6€ CUCTATIKA TOV SEIYUATOG IOV HELWVOUV TO TTOGOGTO
QTOLOTIONOMG TOV AVXAVTY).

Anoppodnon unofabpou:

2tn PAOYa KTOG ard Tov avaAVTT UTAPXOUV Kot GAAa popLa, ofeidia petdAwy, popla H,, pileg OH,
Hopla amd to SlaAutn KATL. Ta omola eite amoppodouv eite okeddlouv. Autd amoteAouv To umtoBabpo.
Avtipetwriletal pe tn xprion tudAol StaAvpatog, dnA. Eva SLAAUMA TTOU TTEPLEXEL OTLOATIOTE UTIAPXEL OTO
Selypa eKTOG Ao Tov avaAUT.
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ITn CUYKEKPLUEVN Aoknon Ba xpnotuomnolnBet atopikn anoppodnon t¢ Agilent povtélo 55B. Mepléxet
6U0 Aaumeg kolAng kaBodou, pia Aduma Mg yla tnv avadAuon tou payvnoiou kot pio Aauma Ca yla tnv
avaAuon acBeotiou. To cloTNUO ATOUOTOLNONG AELTOUPYEL e KauoThpa Kal pAGya tou Snuloupyeitat amno
avAadAe€n akeTUAEVIOU e CUVOETIKO a€pa.

Artoppodntipa
ylo T aéplal TG kadong 086vn kataypadng

/ Kol TTANKTPOAOYLO
Kevtpikn - agpla ok |

povada

_ anoBAnta

Auxvieg KoiAng kaBodou

Kavothpa e 0¢on 1 yia tn Auyvia tou Mg

eB€on 2 yla tn Auyvia tou Ca

ZwAnvakt
eloaywyng delypotog
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Newpapatikiy Stadikacio

Avtidpaotipia — Opyava:

Mpotuna StoAvpata uPnAng cuykévipwong twv 100 ppm : Mg, Ca
Jipwvia

Mutéteg akpLBeiag petafAntol dykou

OyKopeTpiKéG PLaAES

Kovikég praieg

[Tompia {éoemg

Napdpetpol xelpLlopov:

PuBpiceig Asttoupyiag Mg Ca
Aroppodnon  Aroppodnon
1 2
: :
o ox
Air - Acetylene  Air - Acetylene
202.6 nm 422.7 nm
“ 1.0 0.5

PuBpioelc pétpnone  Emloyn

Next Sample 1
Batch number 1
Pre-read Delay 0

Read Time 5 sec

Replicate 3
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H Aettoupyia TnNG atoukng anoppoddnong yivetal povo Katd tn SLApKELA TWV PETPACEWVY yla Adyoug
aodaleiag Adyo tng uPnAng Bepuokpaociag mou avamtvoostal ano T GAoya Kabwg Kal yla va pnv
KATAVOAWVOVTOL AOKOTIO T aEPLA TNG KAUONG.

Etoipadovrol npwta oAa ta StaAvpata (mpotuna - dAyvwota)
KOLL 0T CUVEXELA EEKLVAEL TN AELTOUPYLA TOU OpYAVOoU.

1) Napaokeun MPOTUNTWYV SLOAUUATWV:

MNapaokevaletal 5 mpotuma SlaAUpATO TTOU TEPLEXOUV TTOCOTNTA Hayvnoiou kal acPfeotiou amod
opxtka SdtaAvpata vPnAng cuykévtpwong twv 100 ppm ta omoia cag divovtal amd tov umevBuvo Tou
epyaotriplou. OL ouykevipwoelg o Mg kat Ca Twv mPotunwy SLoAupdtwy ou Ba mapackevaoete Sivovral
OTO TAPOKATW TIVOKAL:

No Mg(ppm) Ca(ppm)

- 0.2 0.4
n 0.5 0.8
. Y
n 1.3 2.4
u 2.0 3.2

OAa ta StaAUpata mapaokevalovial o€ OYKOUETPLKEG PLaAeg Twv 100 ml. YroAoyiote apylkd TL
noootnta Mg Ba TPETEL vaL TTAPETE A0 TO APXLKO TPOTUTIO, OTN CUVEXELX UTIOAOYIOETE TNV avtiotolyn
moooTNTa Tou Ca Kol GUUITANPWVETE |LE ATILOVIOUEVO VEPO UEXPL Tt 100 ml.

Napddewypa: to mpwto mpoturno, Ba €xel 0.2 ppm Mg kat 0.4 ppm Ca oe teAko oyko 100 ml.
Xpnotuonolwvtag To TUno tng apaiwong: C1V1=CoVo

C; elvaw n teAkn ouykévipwon tou Mg (0.2 ppm), V1 0 TeAkog 6ykog (100 ml), Co n apxikr) cUYKEVTPWON
Tou Mg (100 ppm) kat Vo 0 {nToupevog oykog, onote Vo= 0.2 ml. Me tov (810 Tpémo unoAoyiletal n moootnta
tou Ca (0.4 ml).

‘EtoL Ba mpémnet va apete 0.2 ml oo 1o apxiko StaAvpa twv 100 ppm tou Mg kat 0.4 ml armd to apxiko
StaAupa twv 100 ppm tou Ca, va Ta TPooBECETE 0TNV OYKOUETPLKN GLAAN Twv 100 ml Kal vo 0palwoETE oTa
100 ml pe amioviopévo vepo.

2) Mpocetolpaciao AyvwoTtwy SElypatwy:
a. Oa avaluoete 3 delypata MOCLHOU VEPOU, SLOPOPETIKWY ETIKETWV 1 XWPLG ETIKETEG
B. Ba avaAuoete to vepo amod To SikTuo Tou TavETLoTNUioU.
y. Oa oag 600l ayvwoto delypa amnod tov uneuBuvo Tou gpyactnpiou, To omoilo Ba To avaAUCETE TPELS
dOpPEC yla va UTTOPECETE VA KAVATE OTATLOTLKA AVAAUCN OTA AMOTEAECUATA

Ol OUYKEVIPWOELS TWV AyVWOTwV OSelypdtwv Ba mpEmMeL va elval Héoca ota Opla TwV TPOTUTIWV
KOUITUAWV Ttou Ba SnULoupyroeTe, OOTE yLa To payvnolo Ba npénel va eival petafy 0.2 kat 2.0 ppm Kal yLo
10 Ca petady 0.4 kat 3.2 ppm. Av oL QVAPEVOUEVEG CUYKEVTPWOELG elval SladopeTikég Oa mpémelL va yivouv
Ol AVAAOYEG OPALWOELS TWV SELYUATWY ETOL:

1) ywa ta diadopa vepd, TMAPATNPELTE TIC CUYKEVIPWOELG TIOU €XOUV OTNV ETIKETA TOUG KOL KAVETE TNV
avaloyn apaiwon. Tuvnbwg xpetdletol 1/10 7 1/20.
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2) T to vepd amod To SikTuo Tou Tavemniotnuiov Ba kavete apaiwon 1/20
3) T to dyvwoto delypa Ba kavete apaiwon 1/20

'OAeG OL P ALWOELG YivovTal O OYKOUETPLKEG PLAAEG Twv 100 ml
ME OIILOVLOEVO VEPO.

Ze OAa ta 7 ayvwota Seiypata 0o LETPHOETE TIG CUYKEVTPWOELG Tou Mg Kat Ttou Ca.
Npoooxn:
1) OAa ta StaAvpata mpotuma Kal ayvwota 8o mapackevaoBolv Pe xpron TUMETwV akplBeiog
HeTaBAnToUL OyKou.

2) Metadépete 6Aa ta potuna StoAlpata KaBwe Kot OAa Ta AyvwoTta SELYUOTO OO TG OYKOUETPLKEG
dLAAEC 0€ KWVIKEG Twv 100 ml.

3) Mpocetopacia Atoptknc Anoppodnong:

I. Evepyomoinon opydvou
1. Avoitte to Slakomntn tpododoacia.
2. Evepyomnoliote Tov anoppodntripa.
3. Avolifte TIC poEC TWV aepilwv (0€pa KoL AKETUAEVLO).

Il. Emloyn avtiotown pebodovu yia kabe otoyeio
Ano 1o pevou ‘Load method’ oto nedio ‘Use’ emihé€ete tn owotr péBodo

1. OLpuBuioelg Asttoupyiag opilovtal oto pevou ‘Instrument Parameters’.
e Instrument mode:
erloyn anoppodnon r ekmounn (emAéyetal anoppodnaon)
o Active lamp:
evepyomnoinon Adumnag (6€on 1 yia tn Auxvia tou Mg kat 8€on 2 yia tn Auxvia tou Ca)

e Active current:
To pelpa TG AAQUMOG yl TNV €vepyomoinon tng ywa to Mg ouviotduevo eivat 1o 4
(ue péyloto to 10) kat yia to Ca eivat to 10 (e péyioto to 10)
e Standby current:
TO peU A AVOHOVAG Lo OTav N Auvia eival og avapovn (erttdoyn 0)
e D2 correction:
yla tnVv evepyomoinon r amnevepyomnoinong tng dtopbwaong D2 (Sev xpnoiuomnoleital)
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Gas type:
yla to £i60¢ tou aepiou mou Ba xpnouomnolnBel (emhoyn air- acetylene)

Wavelength:
TO MAKOG KUMATOG TNG Auxviag yta to Mg 202.6 nm, yia to Ca 422.7 nm
Slit:
T0 GACUATIKO EVPOG {WVNG OTO HovoxpwHaTopa yia to Mg eivat 1.0 kaBwg kat yia to Ca 0.5

Save method:

anoBrikeuon puebodou
2. O puBuioelg Tng pETPnong opilovtal oto pevou ‘Measurement Parameters’
e Next Sample:
opileL Tov aplBuod tou delypatog, emAéyetal o aplOuog 1.
e Batch number:
opileL Tov aplBuod tng matpidag, emAéyetal o aplOuog 1.
e Pre-read Delay:
opileL to xpovo nou Ba TpaBact delyua, mplv apxilel av to kKataypadel (cuvnBwg xpnoLuomoLeital
otav eival og xprion évag auto sampler), , emAéyetal o aplBuog 0.
e Read Time:
OpliZeL To xpovo Katd Tov omoio peTpdte to delypa, emAéyovtal 5 sec.
e Replicate:
OplileL mooeg popeg Ba petpnBel o kABe delypa divovtag oav TEAKO QMOTEAECHA TO UECO OPO
Toug, emAéyovtal 3 POopEG.
e Precision:
Avti yLla TOo HEGO OPO TWV UETPHOEWY, TIPAYLOTOTIOLEL CUVEXWG METPAOELG LEXPL VA TIETUXEL TNV
emBuuntn akpifela (%), S&v XpnOLUOTOLELTAL OTN CUYKEKPLUEVN AOKNON.
lll. BeAtiotomoinon CUCTANATOG
Mnyaivete oto pevou ‘Optimization Page’.

A) EuBuypappLon Tov Kavotnpa

XpNOLUOMOLAOTE pia amod Ti¢ Tavieg kKabaplopou Kot eVBUYPAUULONG KOUOTAPA TIOU TTOPEXOVTAL OO
tnv Agilent ywa va evtonioete tn dtadpoun dwtoc.

1. NeplotpéPte T0 KAUOTAPA TILELOVTOG TOUG 060VTEG TNG AaPBNG MEPLOTPODAG, HEXPL N OXLOUNA va glval
TapAdAAnAn pe tn Stadpoun tou Pwtog.

2. H oxwoun tou kauotnpa TPEMeL va eivat mMapdAAnAn pe t™ Swadpoun) tou Pwtdc. EAEyxetal
TOMOOETWVTAG TN KAPTA €AEYXOU OTA AKPO TNG OXLOMAG TOU KAUOTHPA KoL TPOTOMOLE(tal amod ta
Kouprd A kat B mou puBuifouv to U og kat tnv opllovtia BEon Tou KavoThpa aviiotoLa.
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€§WTEPLKO KOUUTTL:

puBuileL o LY oG TOU
Kauotnpa

ECWTEPLKO KOUUTIL:

puBuileL To kKavoTApA OTNV
opLlovtia Bon.

B) Na va avayel n pAdya:

e [atiote to mAnktpo <Flame on>
KPOATAOTE TO MATNUEVO €WG OTOU va avael n dAoya.
e Avappoonote 50 mL anod to KatdAAnAo StoAoTh.

PUBULOTEC aEpilwY

o O&eldbwtiko (Aépag):

ApLOTEPO POOUETPO, N UItiALa 0TO UYPOG TNG KOKKLVNG YPOLULUAG.
e Kavoluo (aKeTUAEVLO):

Ag€16 poOUETPO, N UitiAta oto 1.

) BeAtiotomoinon Tou GRAUATOG

e [atiote to mANRKTpo <Optimize> kat emiAeé€te Tnv emtdoyn ‘Signal'.
e Avappoonote TudAo Selypa kat matiote pall ta MARKTpa
<Alt> katL <Read> yLa va undevicel To onpa.

e Avappoodnote €va nmpotumo StdAupa rov Ba dwaoel anoppodpnon touAdxiotov 0.2

e [lapakoAouBrote Tn umapa onuatog kot pubuiote to YOG TOU KAUOTHPA XPNOLUOTIOLWVTAC TO
€EWTEPLKO KOULWUTTL (A) TOU PUBULOTA KAUOTHPO YLO VO QTIOKTAOETE TN UEYLOTN amoppodnon (aAAd
Slatnpnote to Kauothpa KAtw amnod tn dtadpoun tng d€oung Tou wTog).

e Metakivroete opl{ovTia To Kauotipa (kouurt (B) péxpt va BeAtiotomolnBel To orua.
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IV. BaBupovounon yia To avtioToLXo oToXELo

Ao to pevol <Optimize> emiAéyete tnVv emloyn ‘Signal'.
Avoppodnote TudpAo Selypa kat matiote pall Ta mARKTpa
<Alt> kal <Read> yia va pndeviost to onua.
Mnyaivete oto pevou ‘Parameters Calibration’.
Standard Conc. 0 (u€tpnon TudAou).
210 medio auto yivetal n pétpnon tou tudAol Selypatog, £xeL oplotel n Tl Undév kat dev

oAAAQZEL.
Standards 1...5 (Mpotuna 1 ... 5).

1. Tpadete T TUA TNG CUYKEVTPWONG KAL TTATATE <enter>

2. Tnvemé€ete {ava kal atdte <Read> yla va tn pHeTprOEL.

3. Av bev €lval 1o emBuuntd amotéAdeopa matdte Eava <Read> yla va yivel pa emumtAéov

MHétpnon tou delypatod.

V. Métpnon deypdtwy:

OL apApeTPOL LETPNONG EXOUV pUBULOTEL TO LEVOU ‘Measurement Parameters’ .

Matrote to mMANKTpo <Read>.

TomoBetnoete KatdAAnAo Seilypa kot atiote to MARKTPOo < Read> yla va petpnOet.

Av &ev elval To emBuuntd amotéAeopa matdte Eava to MANKTpo <Read> yla va yivel emumAéov
MHétpnon tou delypatod.

EnavaAafete To mponyoupevo Bripa yia ta umtéAouta delypara.

Ta anoteAéopata epdavitovral oe popdn mivaka n otnAn ‘mean’ epdavilel tn peon TN ya kabe
amotéAeopua.
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1) ®optwvete tn uéBoSo yla tnv avaiuon tov Mg

2) AvalAvetal 6Aa ta dsiypata yia to Mg

3)

4)

5)

6)

7)

a.
b.

Balete anoviopnévo vepO yLa va KaBaplosL o KauoTtnpag

0TN CUVEXELA T TPOTUTIAL ATtO TO TILO APALO OTO TILO TIUKVO (evdlapeoa dev xpeldletal va Balete
OTTLOVLOMEVO VEPO)

Balete amoviopnévo vepO yLa va KafaplosL o KauoTnpag

petpate Stadoyika ta 3 dyvwota delypata (evdiapeoa dev xpelaletal va BAIETE ATLOVIOUEVO HE
VEPO)

Balete anMLOVIOMEVO VEPO yLa va KaBapIloEL 0 KAUOTAPOG

HETPpATE T Selypata and ta MOoA VePA, OUWG 6w TIPEMEL HETAEU TwV delypdtwy va Balete
OLTILOVIOEVO VEPO yLa va KaBapilel o kauoTtripa amnod To nponyolUevo deiyua.

Balete anoviopévo vepo yLa va KafaplosL o KauoTtnpag

Balete to Selypa amod to vepd Tou SLKTUOU TOU TTAVETILOTN OV

Balete amoviopévo vepo yLa va KabaplosL o KauoTtnpag

doptwvete tn néBodo yla tnv avaiuon tou Ca

AvaAvetal 6Aa ta Seiyparta yia to Ca pe Tov Lo TpOmo Kot [ Tnv idla oepd nov €yve oto Mg

kAeivete tn pAoya

KAeivete Ta agpla

KAeivete to Gpyavo
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AnoteAéopata Kot avaivon

A. Anpovpyia mpotUNWV KapnuAwyv ywa to Mg ko yia to Ca:

AT TIC HUETPNOELS TWV ATOPPOPNOEWV TWV TPOTUTIWY SelypaTwy yla to Mg kat to Ca Ba €xete Suo
THVOKEG LE TLUEG.

Napadsypa:

Mpoétumo  Zuykévipwon MpéTumo  SUYKEVTPWON

Amnoppodnon

Mg (ppm) Ca (ppm) AT
0.2 0.023 0.4 0.030
0.5 0.040 0.8 0.061
0.8 0.056 1.6 0.133
1.3 0.086 _ 2.4 0.214
2.0 0.124 3.2 0.294

Me ta Sedopéva autd Kal PE TN XPHON €vOC UTOAOYLOTIKOU Ttpoypdupoatog (mx excel r) Origin)
KaTaoKeUAleTe SLaypappata pe tn pEBodo twv eAaxioTwy TETpaywvwy dnuLoupywvtag EToL SU0 EEXWPLOTEC
KOUITUAEG avadopadg, pia yla to Mg kat pia yia to Ca avtiotowya. Itov afova twv Y Ba BAAETE TIG TLUEG TNG
arnoppodnong kat otov aova Tou X TLG TLUEG TWV CUYKEVIPWOEWVY CE ppm.

‘Etol oTo tponyoUuevo opadelypo Ba €xete:

0.150 - 0.350

0125 0.300
0.250
= 0.100 | IS
© ©
5 & 0200
- -
g 0075 Mg a
S & 0150 Ca
B B
< 0.050 <
0.100
y =0.05634x +0.01171 y =0.09494x - 0.01310
R?=0.99971 2
0.025 — R? = 0.99842
0.000 0.000 .
0 05 1 15 2 0 04 08 12 16 2 24 28 32
ppm ppm

MNpotumeg kapmuAeg avadopdg yia to Mg kat to Ca.
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B. YmoAoylopdg opiwv aviyveuong Ko moootikonoinong tng pebodou:

Amo TIg KoumUAeC avadopdg tou KaBe 1OV Ba umoAoyiloTe Ta Opla avixveuong Kol TTOCOTLKOTOLNoNG
yla kaBe 1ov Eexwplota.

Napadeypa:
la to v Tou Mg amo tv KaunuAn Babuovounong mpokUmTeL:

0.150

. , , 3%S
e TO OpLlo aviyvevong eivat: LOD = ek
3%0.00056
—————=0.029819 = 0.030
0.100 | 0.05634
3
< ’ ’ ’
g 0075+ Mg KQL TO OPLO TOOOTLKOTIOLNONG lvat: LOQ
g 10%S 10+0.00056
£ wn) o = S = 0.099397 =0.099
: e s m 0.05634
Adj. R-Squar ~ 0.99961
0.025 - Value Standard Em
B Intercept 0.01171  0.00064
B Slope 0.05634  0.00056
0.000 r T T T \
0.00 0.50 1.00 1.50 2.00 2.50
ppm
lNa to v tou Ca amod tnv KaumuAn Babuovounong MPOKUTTEL:
0.35 4
. , , 3%S
. TO OpLo aviyvevong eivat: LOD = ek
3%0.00218
_— ——=0.068886 = 0.069
’ 0.09494
§ 0.20
g Ca” KalL TO 6plo moooTIKomoinong eivat: LOQ
Q 0.15 o
2 Equaton y=a+Dbx - 105 _ _ 10-0.00218 _ 0. 0.229619 =
= peasodsTy ||| 10 B0t m 0.09494 T
=2 PR 0.9979
A RS Value Standard Err 0.230
0.05 B Intercept -0.0131  0.00429
B Slope 0.09494  0.00218
0.00 : - T ]

T T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
ppm

Iov LOD LOQ

Mg2* 0.030 0.099

Ca* 0.069 0.230
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. YMOAOYLOMOG AyVWOTWV SELYHATWV:

1. Me tn xprion tTwv MPOTUNWV KaunuAwyv Ba mpoodlopioete tn mooodtnta o Mg kal oe Ca og OAa ta
Selypata mou avaAloate, TOCLUA VEPA, VEPO ATt TO SIKTUO TOU MAVETILOTN IOV KaBwG KAl oTa AyvwoTta
Selypata kavovtag avaywyr otnv apxLki TouG CUYKEVTPWON .

2. ZUYKPLVETE KL OXOALACETE TLG TLECG TWV TOCLUWV VEPWV WE TLE TIHEC TTIOU avaypAdOUV OTLG ETLKETEG TOUC.

3. IXOALAOETE TIG CUYKEVIPpWOELS Mg kal Ca oto vepo tou Siktuou tou lMavemniotnuiov, cuykpivovtag e
TLUEG TLOOLUWY VEPWV.

4. 3to ayvwoto Oelypa adol UTOAOYIOETE TIC 3 OUYKEVTPWOELG B KAVETE OTATIOTIK OvVAAUON
uTtoAoyilovtag Tn KEON TLUA KAl TN TUTILKI artokALon .

Napadsypa:

‘EoTw OTL TA VEPA TIOU AVAAUCATE €lval amo TG ETIKETEG, Zapog, PouPag kal ZeAwvapl kol o€ OAa ta
Selypata, vepd, vepod amo To SIKTUO TOU MAVETLOTNUIOU KAl 0TO AyvwoTo KAavate apaiwaon 1/20.

OL petpnosig g anoppodnoslg oe Mg kat Ca Oa eivat:

AwdAvpa Anoppodnon  Amnoppddnon !
(apaiwon 1/20) Mg (o g )
Zopoc 0.048 0.095 £~ \otbess
Povpog 0.047 0.091 ;,/’:’\»;, !
A0
Yehvapr 0.051 0.134 g
} 2
Aiktvo Mavemoetpiov 0.064 0.163 ? — =
Ayvwoto 1 0.068 0.097 -
AL
Ayvwoto 2 0.070 0.094
Ayvwoto 3 0.073 0.096 o

Me tn xprion tn¢ KaumuAng avadopdg tou Mg (y = 0.05634x + 0.01171) kot tou Ca (y = 0.09494x -
0.01310), urtoAoyilovtal oL CUYKEVIPWOELG Tou Mg kal tou Ca ota dayvwota Seiypota, EAéyxovtot av givat
pHéoa ota OpLa AViXVEUGHG KOLL TTOCOTLKOMOINONG Kl YivovTal oL anmopaitnteg avaywyEg AGyo TnG apxikng
opailwong Tou .

‘ETOL Ta OO LU VEPQA KAl TO VEPO a0 To Siktuo tou Mavemotnuiov Ba €xouv:

Ayvwoto AldAuvpa ZTuykévipwon Mg (ppm) Zuykévipwon Ca (ppm)

Zapog 12.9 22.8

PouBag 12.5 21.9
Zehwapt 13.9 31.0
Aiktuo Navemotnuiov 18.6 371
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To ayvwoTto delypa Ba £xel TEAIKEG TIUEG:

Ayvwoto AldAupa  Zuykévipwon Mg (ppm)  Zuykévipwon Ca (ppm)

21.8

Omnote n HEON TLUNA KAl N TUTILKA Tou amokAlon Ba sivat:

Zuykévtpwon (ppm) Mg Ca
22.9
Turuki andkAon . 0.3

Bivteo:

AvoAutikn meplypadn tng Stadikaciag mapouaoialetal oto Bivteo NG AoknonG otn LoTooeAida Tou
pHalnuatog oto e-class:

To Bivteo eivatl 0To KOVAAL TOU

QDaocpatookonia ATopkrg Antoppodnong

= ‘ gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

Epwtnoslg — AOKNOELG:

1. Zeéva paopatopwtopetpo UV-VIS o povoxpwpdtopag eivat mplv Tnv kupeAida tou delypatog evw otnv
OTOULKN amoppodncn 0 LOVOXPWHATOPOS lval LeTd T pAdya SnAadn petd tnv ‘KupeAida’. Ma molo
AOyo ylvetal auto;

Mati 6ev UTAPXEL LOVOXPWHATOPAC KL TtPLV T dAOYQ;

3. Avavtkataotadei n kedpadr Tou kavaothpa Tt GAdya anod pia GAAn ou Ba €xeL o 1/5 Tou HAKOUG TNG,
n anoppodnon tou deiypatog Oa petafAnBei; kat yia o Aoyo;

4. Otav BéAete va petproete ta delypata Mg, n Aduma KolAng amo o oToLXELO amoTeAeiTaL Kal yLa 1o
A\oyo;

5. H kaumuAn avadopd anod yia to Mg eival y = 0.05634x + 0.01171, émou Y n anoppodnon kat X n
OUYKEVTPWON O€ ppm. e Ayvwoto Selypa mou KAvate apaiwon apxwka 1/25, n amoppodnon mou
uetproate ntav 0.085. Mdéon elvat N CUYKEVTPWON TOU AyvwoTtou Selypatog oe ppm;
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Aoknon - Npoodloplopog Dwaodpopou o€ motd KOAag
ZKOTOG TNG AoKNoNG elvat:

O mpoodloplopog tng moootntag tou dwodopou oe motd KOAAG He tn MEOOSO MmAe TOU
pHoAuBdaiviou kat tnv e§oKELWOEL TWV PpoltnTWV UE TN XPRon GacpHatoPwTOUETpWY.

To dwodoplkod o€V xpnolpomnoleital ota avauKTIKA w¢ MPocBeTo, oTto omnoio odeiletal n 6€vn yevon
Twv avaPukTikwy. MapdAAnAa OpwG €XEL KAl QVILEMETIK SpAon, TA OVAWYUKTLKA TIEPLEXOUV UEYAAEG
TooOTNTEG YAUKQVTLIKNAG ouoiag, ou n mpooAnydn tng ammd ToV opyaviopd MPOKAAEL TAoN yla €UETO, TO
dwodopikod ofL amotpémnel auth tn Stadikacia. MeydAeg moootnteg mPooAndng dwaodopikol ofEog punopet
VO TIPOKAAECOUV AVETILBUUNTEG KATAOTACELS OMWE {NULd ota Sovtia, aAAd kal enidpacn oto petaoAlouo
Tou Ca (eumobileL tn 6€opeuon tou Ca armod Tov 0pyavIoUO) oV Elval ETLKIVOUVO yLa TNV UYEla €L8LKA yLa Tal
matdLd Kot eykVOUG IOV TouG elval amapaltntn n Heyain npoéocAnyn acBeotiov.

Mé£Bodo¢ npoadloplopol

H nébobdog otnpiletal 0To OXNUATIOUO EVOG CUUIMAGKOU ToU dwodoplkol LOVTOG LE HLla EVWOn ToU
HoAuBdatviou To omolo £XEL XOPAKTNPLOTIKO UITAE XPWHA, YLA TO AOYyOo auTo n néBodog ovopaletal Kal “umAe
Tou poAuBdatviouv”.

H néBodog yivetal oe 600 otadia:

1. Apxkd to dwodoplko LoV avTdpd Pe To TETPAEVUSPO HOAUBSALVIKO appwvio o€ 0€vo TteplBailov
Kat Oivel 0 dwodopopoAuBSaVikO appwvio, €va axpwpo €€aocBevég pwodoplkd CUUMTAOKO TOU
pnoAuBdatviov [(POsMo12V'036)%].

7H3PO4 + 12(NH4)sM07024.4H,0 + 25H,504 >
7(NH4)3[P0O4(M003)12] +25(NH.4)2S04 + 83H,0 + NH,OH

217



To cUpmnAoko £xeL tn dopn WOvtog Keggin:

=, -

O ™ £

2. TN OUVEXELDL UE Tn TOpoucio aokopPBlkoU 0EE0G, MOU XPNOLUOTOLEITE WE OVAYWYLKO HECO,
HETOTPEMETAL O CUUITAOKO £TEpOTOAUoAUBSaLviou (POsMosYMog"'036)”" dmtou n revtaoBevr¢ popdr| Tou
EXEL UTTAE — TOPDUPO XPWHA YVWOTO WE “UTtAe Tou poAuBdalviov” kal mapouctdalel LEyLotn anoppodnon
ota 830 nm, onwg ¢aivetal oto mapakdtw Sdtaypappa. H éviacn tou UmAe xpwpatog s€aptdtal anod tn
TLOOOTNTA TOU CUMMAOKOU KOl KATA ETEKTACN A0 TNV apXLKr) Ttoootnta tou dwodopikol of€oc. H Bépuavon

elvat évag napadyovtag mou BonBadel to Seutepo oTddLo.
(PO4M012V|036)3' +4e > (P04M04VM03V|O35)7'

30000

25000
Ascorbic acid
20000

15000 -

10000

5000

Molar absorptivity (L mol* cm?)

0 T T
350 400 450 500 550 600 650 700 750 800 850 900

Wavelength (nm)
‘Evtaon tn¢ anoppodnong Tou CUMIMAGKOU WG TPOG TO UKOG KUUATOG,
LE QVOYWYLKO TO 0loKPOPLKO 0&U.

H péBodog, xpnolpomnoleital yia tn pétpnon dwodoplkwv oe Stadopa StoAbpata Kot OxL Hovo o€
avaPuktikd. Mmopel va xpnolpomnolnBet yia pétpnon ¢wodoplkwy oe delypata moopwyv kal BoaAdoolwv
VEPWV K.O. UTTAPXOUV TTOAAEG TtapaAAQYEC TNEG KUPLWE WG TTPOG TO AVOYWYLKO LEDO.

H3PMo™1,040 + Reductant = [HsPMoMsMo)4040]3
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Xpnotpornoleital pacpatoPwTOUETPO
METPNOELG TNG amoppodnong

OpyavoAoyia

Nepapatikiy Stadikacio

Avtidpaotipia — Opyava:

Mpotumno StdAupa P20s twv 100 ppm

Ammonium molybdate tetrahydrate - (NH4)sM07024 - 4H,0

Ascorbic acid - CsHsOs

Tt. H2S04

Avauktiko tumou cola

OYKOUETPLKES PLAAEG

Oykopetpikol KUALVSpol

notnpla {Ecewg

AOKLOOTIKOL CWANVEG

Mutéteg akplBeiag petafAntou dykou
KupeAideg amd moAuoTupévio (TTAQOTLKEC)
Yvokevn Shaker (unahapiva)
Y&atoAoutpo

Qaocpatopwtopetpo uneptwdoug — opatou (UV-VIS)
(novng 6€oung moAamAwv BEcewv)

NapAapeTpoL XELPLOHOU:

¢ MnkKog KUpatog paocpatopwtopetpou: 830 nm

e Ogppokpaocia udatoloutpou: 50°C
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1. Npotumno SidAvpua:

MNapaokeudlovtat 50 ml mpotunou StaAvpatog P,0s cuykévipwong 4 ppm amod apxlko mPOTUTIO
StaAupa twv 100 ppm.

YroAoyiote TL OyKo Oa PEMEL val TIAPETE QMO TO APXLKO TTPOTUTIO SLAAUA YLaL VOL KAVETE TNV apaiwon

To apxtko mpotumno napackevaletal dStahvovrag 0.1941 gr Enpou KH2PO4 o€ 1 It amoviopévou vepou
kal ekdppdletal oe ppm P20s, To apxlko potuno cag Sivetal and Tov unteUBUVO Tou gpyactnpiou.

2. Ayvworto deiypa (6tadAvpa Cola):

Q¢ dyvwoto delypa Ba eival éva deiypa avapuktikou Cola. Mpwv tnv avaiuon, to Selypa Oa mpemnet
va elval og atpoodalplkn miecn TouAdxlotov yla 24 wpeg wWote va anopakpuvBel to CO,. ApalwveTtal To
Selypa og vepo og avaloyia 1/20 kat teAko oyko 50 ml.

YnoAoyiote mOco GyKo Tou avaUKTLKOU Oa IIpEMEL val XPNOLHUOTIOLOETE
3. AvVOywyLKO HEoO:
ApXLKA €TOLUATETE TA TTAPAKATW TPLA SLtaAvpaTa:

A. Ammonium molybdate: mapaokevaletal anoé StdAuon 1.00 gr ammonium molybdate tetrahydrate
o€ 50 ml amoviopévou vepou.

B. AwdAupa aockopBLlkol of€og: mapaokeudletal ano dtahuon 1.76 gr aockopBilkol of€oc oe 100 ml
QTTLOVLOEVOU VEPOU.

. AwdAvpa H2S04: mapackevaletol ano apaiwon 17 ml tukvou Belkol o&€og og 200 ml amioviopévou
vepou.

ZTn OUVEXELO TTOLLPVETE:

e 3.9mlamndtoddAupa A

e 6.0mlamndtoddAupa B

e 12.5mlamnd to StaAvpa I

® KOl CUUTTANPWVETE O OYKO 25 ml o€ OyKOUETPLKY PLAAN LE QTTLOVIOUEVO VEPO.

To piypa auto Ba sival to avaywylko péco. Onwg €xel avadepbel otn péEBodo, To pumAe ouUAOKO
yivetal og U0 otadLa, Katd To MPwTo otadlo xpetaletal LoAuBdaivio kat 6€lveg cuvOnkeg (SlaAupata A Kal
I yLo va YiveL To ap)LKO AXpw Lo oUUTTAOKO Tou £€a00evoug LOAUBSALVIOU KAl 0T CUVEXELA UE TO QVOYWYLKO
pHéoo (SlaAupa B) kat pe tnv BonBela BEpuavong dnuLloupyeital To cUUTAOKO UE TN evtaoBevn popdr tou
pHoAuBdalviou mou €xeL to pmAe — mopdupo xpwua. Eceic mpooBétete OAa ta avtibpaotipla pall
(mepléxovtal oto avaywylko piyupa) Bepupaivovtag tautoxpova, €tol kal ta Suo autd otadia Ba yivouv
QUTOMOTA TO £Val LETA TO AAAO.

'OAEG OL AP OLWOELG YIVOVTOL OTLG OLVTIOTOLXEG OYKOMETPLKEG PLAAEC
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4. MNpoctolpacia dSeypatwv:

JuvoAlka Ba mapaockevdoete 5 npdtuna Stahvpata SladopeTIKWY CUYKEVTPWOEWY, 3 delypata Tou
(dlou ayvwotou (amnod 1o avaukTiko) kat Eva TudAo dtaAupa (blank).

OL apawwoelg Ba yivovtal kateuBeiav HEca 0TOUG SOKLUAOTIKOUG CWARVEG XPNOLLOTIOLWVTOG TILUTETES
akplBeiag petafAntol oykou. MNa th MapACKEU TWV POTUTIWV SltaAupdtwy, Ba mpooBeoete SLadopeETIKES
TLOOOTNTEC TOU MPOTUTIOU TwV 4 ppm, amnod 0.5 éwg 2.5 ml énwg Sivovtal oto mapakdtw mnivaka. To dyvwoto
Ba yivel Tpelg dopeg (yLa otatioTikoug Adyoug) Ba npocBéoete 0.25 ml avaukTikoU o€ KABE Eva armo Toug
TPELG SOKLUAOTIKOUG CWANVEG. € OAOUG TouG SOKLUAOTIKOUC (potuna, delypata kot TudpAo) Ba BAAeTe Tnv
(dla moooTNTA Ao TO Piypa HE TO avaywylko peco (2 ml) kat 0.1 ml and kapapeAdxpwuaL.

‘Oykog (ml) Blank 1° 2° 3° 4° 5° A B r

0 05 10 15 20 25

Asiypa 0.25 0.25 0.25
AvaywywKo 2.0 20 20 20 20 2.0 2.0 2.0 2.0
0.1 01 01 01 0.1 0.1 0.1 0.1 0.1

2.9 24 19 14 09 04 265 265 265

H mpooBnkn tou kapapehoxpwuatog xpelaletal eneldn 1o delypa mov avaAvetal eival avauktikd
TUTIOU cola Tou €XEL £EVTOVO KAPAUEAE XPWHA, TO OToLo ennpedlel Tnv amoppodnon ya to Adyo autd Ba
TPETEL va ipooteBel oav uAtpa ota mMpoTuma Kal oto TUPAO. Ouwg eneldn dev eival Stabéoipuo kabapd
KapopeAOxpwHa, tpootiBetal 0.1 ml and 1o (610 To avaP uKTIKO XPNOLUOTOLWVTOC EUUECO TO (6Lo TOu TO
XPWHO, TTPOoOXH OHWC Ba TpEMeL va xpnotLpomnotnOeil to apatwpévo 1/20 dsiypa tng cola kat 6L To apxLko
TUKVO Selypoa. Oa TMpEMEL va MPOCEEETE OTL TO AVOPUKTIKO €KTOC amd To XpwHa €XeL Kol dwodoplka,
Snuioupyeital €tol €va otaBepo Adabog, mou yla va amoAeldpBel mpootiBetal n dla mooodTNTA KAl OTA
Selypata. EtoL n emutAéov moootnta pwodoplkwv ou pootiBetal Ba eival n (dla kot ota MPOTUTIA KAl OTAL
Selypata kal oto TUAO pe aMOTEAECUO KATA TN UETPNON TNG anoppodnong oto ¢acUATOPWTIOUETPO N
anoppodnaon mou Ba adopd to TUPAS adatpeital and oAa ta ala dsiypata kal £€tol anoAeidpetal to
otaBepd auto AaBog. Av XpnOLUOTIOLOUOATE KAVOVLKO KapapeAoxpwua (6nA. xwpig va mepléxel pwodoplka)
TotTE B TO MpooBETATE POVo ota poTuTa delypata Kal oTo TudAo, yla Tn dnuioupyia tTng HATtpag Kot dgv
Ba Ntav anapaitntn n mPoodnkn Tou Kot ota dyvwota delypata. TEAOG CUUMANPWVOVTAL oL SOKLOOTLKOL
OWANRVEG o€ TEALKO OYKO 5 Ml UE ATTLOVIOMEVO VEPO UE TUMETA aKPLBELaG peTaBANTOU OyKoU.
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TomnoOsteite Toug
SokLpaotikoug o udatéAoutpo
otoug 50 °C yia 45 Aemta

AdoU TEPACEL O QMALTOUHUEVOC XPOVOG, HETADEPETE TOUG OSOKLUAOTIKOUG OwAnveg oe shaker
(umoAapiva), yla mepimou 5 Aemtd, wote va yivel opoyevomoinon twv SltaAupdtwv Kal emiong va
amoktoouv Bepuokpacia dwuatiou.

KAeivete toug SokipaotikoUg pe PARAFIM avadelete Amia kot yeULleTe TIG KUPEALSEG pe Ta StaAUpata
TWV 9 SOKLHACTIKWY CWARVWV.

Mpoooxn: o 1° cwAnvag adopd to TuUPAS Kal purnaivel otn KatdAAnAn 6€on oto PacUATODWTOUETPO.

T€Aog, mpaypatonoleital pEtpnon tng anoppodpnong ota 830nm.
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AnoteAéopata Kot avaivon

Kataypadete ti¢ anoppodnoels yla ta mpotumna delypata Kot T Ayvwota

Napadsypa:
Adhupa Zuykévtpwon P20s Aroppédnon
(ppm)
Npoétuno 1 0.4 0.147
Npotuno 2 0.8 0.290
Npoéturno 3 1.2 0.442
Npotuno 4 1.6 0.584
Npoétuno 5 2.0 0.731
Ayvwoto A 0.291
Ayvwoto B 0.293
Ayvwoto 0.291

EUpeon cuykévtpwong P.0s ota dyvwota StaAvpata:

Kataokevaletal mpotumn KaumuAn, omou otov afova twv Y Balete tnv anoppodnaon Kat otov afova
TwV X TN OUYKEVTPWON EKPpacpévn o€ ppm P20s.

0.8

0.7 4

o
=)
1

e
)
1

o

'S

1
0
O

ATTOppS PNoM

Equation y=a+bx
Pearson's r 0.99996
Adj. R-Squar  0.99989

Value Standard Err
B Intercept  0.00020  0.00260
B Slope 0.36550 0.00196

YroAoyiletol ta 0pLa aviyveuong Kol TOGOTLKOToLNoNG:

e TO Oplo avixveuong eivat: LOD = %S == % =0.016088 = 0.016
® KOLTO OPLO MOCOTLKOTOlNONG elvat: LOQ = 108 - 1?)*(3)'6050510% =0.053625=0.054
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YmnoAoylopog Ayvwotou Asiypatog:

ApxLKA aro tn mpoTuTn KaUUAn uttoAoyiletal n cuykévtpwon o€ ppm P,0s og kABe dyvwoto delypa
Kol EAEYXETAL AV ElVOL LECA OTA OPLA AVIXVEUONG KOL TTOCOTIKOTOLNONG.

ITn OUVEXELA E TN XPON TOU TTOPAKATW TUTIOU UTIOAOYLZETAL N CUYKEVTPpWON o€ ppm pwaodopou (P).

2(P)
P(ppm) = 20 = 20 = X (ppm) 142 (P,05)

Orou:

e X n T ToU UTtOAOYLOTNKE Ao TN MPOTUTN KAUUAn avadopdg (o€ ppm P20s)

e Alatpeital n poprakn pala tou P20s (142 ).

e [oA\amAaclaZeTal e TNV atoptkn pala tov dwodopou (62).

o [oMamAaotaletal pe 1o 20 AOyw TNG MPWTING opaiwong mou Kavate (apXlKA OpaLWOATE TO
avapukTiko Tumou cola 1/20).

e [oA\amAaoialetal ava pe to 20 Aoyw tn¢ Seltepng apaiwaong nou kavarte. NpooBéoate 0.25 ml anod
TO APOLWHUEVO VAP UKTIKO 0€ SOKLUOOTLKO CWARVA e TEAKO OyKo ta 5 ml, £€ToL MpayuaTOomoLoate
ua Sevtepn apaiwon 0.25/5 dnA. 1/20.

YroAoyiletau tn ocuykévipwon P kat ota enopeva §0o deiypata ayvwotou
ME ToV i610 Tpomo (o€ ppm)

Omnote oto apxko mapadelypa Oa eival:

AwdAvpa Zuykévtpwon P (ppm)

Ayvwoto A 139.0
Ayvwoto B 139.9
Ayvwoto 139.0

Ita anoteAéoparta uTtoAoyileTal Tn HESN TLUN KL TN TUTIKN andkALon Tou avauKTLkou
o€ ouykEvTpwon dwaodopou(P) os ppm.

ZUYKEVTPWON OLyVWOToU o€ P ppm
Méon i 139.3
Turukn andkAwon 0.5

TeAwkn £kdpaon TNG CUYKEVTIPWONG TOU ayvwoTtou o€ P:
139.3+ 0.5 ppm
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Bivteo:

Avalutikn meplypadn tng dtadikaciog mapouaotdletal oto Bivieo g doknong otn otooeAida tou

nadnuoatog oto e-class:

To Bivteo elvatl 0To KavVAAL TOu
gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew

Epwtnoelg — AOKNOELG:

ik W e

Neplypaete tn LEB0SO «umAe Tou poAuBdalviou»

lNa 1o Adyo npootiBetal pEPog Tou ava uKTLKOU ota poTUTIa SElyLaTa KO 0TO TUPAO;

Molog eival o poAog tou aokopBikol oféog otn HEB0do «urmAe Tou poAuBdatviou»;

MNa oo Adyo n péEBodog «umAe tou poAuBdatviou» €XeL AUTO TO OVOUQ;

H kaumuAn avadopdg eivat Y= 0.4500*X + 0.080, 6mou Y n amoppodnon kot X n CUYKEVTPWON TWV
npotuntwy StaAupdtwy og ppm P20s . Av n anoppodnon tou dyvwotou delypatog ival 0.350, moéon
elval n ouykévtpwon tou og ppm pwaodopou (P);

Av oTn ponyoU UEVN €pWTNON O TEAIKOG OYKOG TWV SOKLUAOTIKWY cwAnvwy Atav 10 ml avti yia 5 ml,
oAAG eixate TNV 16La kapmuAn avadopag (Y= 0.4500*X + 0.080) kat tnv dLa amoppodnon oTo AyvwoTo
Selyua (0.350), moon Ba Atav n TeEALKN) CUYKEVTPWON TOU AyvwoTtou delypatog o ppm dwododpou (P);
Av avti yia 0.1 ml xpwpatog (delypa avapuktikol wg kapapeAoxpwua) npootiBetat 0.2 ml xpwpatog,
N KaumuAn avadopag Ba Ntav dtadopetikni; yla moto Adyo Ba ywvotav auto;

2ta 830 nm xpnotponotioate KuPeAideg amnd mMAaoTIKO, Ba UmopoUcaTe va XpnOLUOTIOOETE KUPEALSES
YUAALVeG  amo xaAalia;
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Aoknon:
MNpoodloplopadg Zxetikng Moplakng Malag (Mr) Npwteivng
ME TV Xpon ®acpatopctpiag Malag HAektpoekaopov (ElectroSpray lonization —
Mass Spectrometry, ESI-MS)

ZKOTIOG TNG AoKNONG €lval 0 POCSLOPLOUOG TNG OXETLKNG
HOPLAKNG LAlag MPWTELVNG KE TNV XPion GOoUATOUETPLOG
HAog NAEKTPOPEKACOU KOl N E0LKELWONG TWV GOLTNTWV HE
TNV TEXVLKN QUTA.

Mpwtog o John Fenn to 1984 avédelée tn duvatdtnta xpnodonoinong tng paopatopeTpiag Lalag
nAektpopekaopuol (electrosprayionization - massspectrometry, ESI-MS) yiwa tnv avaiuon BloAoykwv
poplwv peyaAng poplakng Halag. Mo tnv TEXVLKA Tou avemtuée TLunOnke pe pépog tou Bpafeiov Nobel
Xnueiag to 2002. O nAektpoPekaopdg eival pa Texvikn “nrou ovtiopou” (dnAadn dev mpokalel
Bpavopatonoinon twv poplwv mou avaluel), o omolog payuatomnoleital ultd atpoodalplkn Teon Kat
UTLEPLOXVEL EVOVTL QAAWV TEXVIKWV PAOUATOUETPLOG HAlag OTwG 0 XNULKOG loviopdg og atpoodalplki
Mieon (Atmospheric Pressure Chemical lonisation, APCl) kat o ¢wtoioviopdg oe Atpoodalpikn Migon
(Atmospheric Pressure Photolonisation, APPl) mou &vw €ilval AMLEG TEXVIKEG TPOKAAOUV KAToLa
Bpavpatomnoinon. H texvikn tou ESI pmopel va ebappootel yla TNV avaAuon EVWOEWV LOXUPA TIOALKWY, 1N-
TIINTIKWY Kot Ogpuikd aotabwy, HKPNAG Kal HEYOANG MOPLOKAG MAlag, evw oL TeXVIKEG APCI, APPI
epapudlovral o PIKPOTEPQ KAL TILO ATOAQ popLa. Xtov ESI To e0pog TwV HoPLOKWYV BapwV ITOU YUmopolv va
avaAuBouv eival pexpL mepimou 100.000 Da, Adyw tng miBavrg moAAamAng ¢optiong, evw n APCI
XpNnolomoLeital cuvABwg yla TNV avaluon HKPWY HOopLlwv UE LOPLOKEG LAlEG Ewg Tepimou 2000 Da. Ta
TIAPATIAVW XOPAKTNPLOTIKA €XOUV KABLEPWOEL TN PpaopaTOUETPia LATAG NAEKTPOYEKAGLOU WG Lol aTto TLG
KUPLOTEPEG KaL TiLo evaioBOnteg pebddouc avaluong mpwrteivwy, KABwG Kot AAAwV peyoopopiwy.

lovtiopoc Mopiwv pe HAektpopeKAoUO:

ZTNV TEXVLKN TOU NAEKTPOYEKATHOU, TA LOVTA

200,000 P ——— -

Tou avaAutn mou mpolmdpxouv oto SLAAUpA Tou [ Est \

Selypatog, petadépovral otnv aépla Gacn HEow — I |

, , , , , & | 1

PekaopoL Tou uypou Oeiypatog uTo tnv enidpaon | "
' . i . 1,000 — A

NAEKTPLKOU LoxupoU mediou (nAektpoPekaoUOC — APCI/ARPI ) 1

electrospray) kat pe tn BonBesla evog adpavoulg . i :

aeplou. g ® i |
z= GC H

4 | !

]

N B

Non Polar Polar

LCQ Operation Course
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Apald StdAhupa avoAutn pe tv BonBela avrtAiag
Siépyetat pe pory 3 — 10 pl/min péow evog TpLXoeLd cwAnva Evaporation
ano avoéeidwto xaAuBa, oTo AKPO Tou omoiou epapuoletaL  + Capillary
vPnA6 duvapikod, 2 — 5 kV. To Suvapko auto sivat BeTIKO N
apVNTIKO avaloya Ue To €606 Twv LOVTWYV TIou BEAoUpE va
avaAUOOUUE. ZTnV apovoa acknon Ba avaAuBouv Betikd
Lovta tng npwteivng, ondte Ba epappootel Otikd SuvapLkod
otV AKpn Tou TPLXOELWSoUG CWARVA Kal apvnTKO OTnV
eloodo TtOU dacpatdueTpou.
ocwAnva KoL tnG el066ou Tou PaoUATOUETPOU dnuLloupyeital
éva Babudbwtd nAektpiko medio, To omoio kateuBUVEL Ta https://nationalmaglaborg/user-

Metafl Ttou TpLYOELSOUG

Chamber

5

+ Tpodobotxke udnhou -
Suvapwod

+ Tpogodoto udniol -
Suvauwon

Me tnv epappoyn tou Betikol Suvapkol oTnV AKpn Tou
TPLX0eldoUG cwANRVa, Ta BETIKA LOVTA TOU SLaAU LaTOG KlvouvTal
TPOG TNV EMLPAVELA TOU KL TNV EUMAOUTI{OUV, EVW TO APVNTIKA
amopakpuvovtal and auvti. To TuApa tou SLaAUMATOG ToU
e€épxetal amd TNV AKPn TOou TPLXOoELSoUG elval BeTika
doptiopévo Kat oxnpatilel tov “kwvo Taylor”.

KaBwg ouykevtpwvovtal ouvexw¢ Oetika doptia,
KAmola oty oL anwotikég OSuvauelg Coulomb mou
avantuooovtal petagy toug, umepPaivouv to “Oplo Rayleigh”
Kal TOte 0 “kwvog Taylor” udlotatal oxacn AMOoTWVTOG Ao
QUTOV UKPEG BeTIKA GOPTIOPEVEG OTAYOVEG TIOU TIEPLEXOUV TOV
avaAuTn kaBwg kat Stadutn. To “Oplo Rayleigh” eivat n otyun
TIOU Ol aMwOoTLKEG Suvapelg Coulomb petagu twv doptiwv kat n
emudaveLlakn TAon Tou uypou e€LlooppoToUVTaL.

H SLapeTpog Twv oTayovwy ou dnuoupyouvtat e€aptdtal amno:

e 10 epapuolopuevo SuvauLkod

e TNV TOXVUTNTA PONG TOU SLOAU LOTOG

e npor tou BonBntikol aepiou

e 70 €idog Tou SLaduTn

e 70 €i60¢ ToU pUBULOTIKOU SLAAULATOG TTOU XPNOLULOTIOONKE

ITn OUVEXELA Ol POPTIOUEVEG OTAYOVEG KaTeUBUVOvVTAL TIPOC TNV €(0080 TOU G ACUATOUETPOU AOYW

Tou SLafabuiopévou duvapikou, umo to peLpa adpaveg aspiou (N2). Katd tnv Stadpopr) Toug, oL oTayOVEG

anaAAdooovtal and tov SLaAuTn pe eEATULON, WOTE 0TO TEAOG TNG MOPELG LOVO Ta HOPTIOUEVA LOPLA TOU

avaAUTN TIOU ELOEPXOVTAL OTO PACUATOUETPO.
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H diadikaocia oxnuatiopol LOVTwy otnv agépla ¢aon EMITUYXAVETOL LE TPELG KUPLWG HNXAVLGHOUG:

1. Me e€atuion tou SLoAUTn AOyw TOU PEVATOC TOU adpavoug

agpiou (N2). — 3xdon
2. Me oxdon g oTayovag oe KPOTEPES. AUTO yivetal Adyw S @._’@
Tou OtL koBwg e€atuiletat o SaAvtng to MEYEBOG TNG ‘—> ©

%)
OTAYOVAC UELWVETOL KOl €TOL Ta OeTIKA dopTIOUEVA UOpLA .
€PXOVTOL TILO KOVTA METOEU TOUG, ME OIMOTEAECUO VO
auéavovtal £€tol oL anmwoTikéG duvapelg Coulomb. Otav * @ @
OUTEG TTEPACOUV TO KPIoLHO onpeilo mou onwe avadépdnke ‘

KalL Tiponyou LEVWG opiletat wg “Oplo Rayleigh” Ba omdcouv
O€ MLKPOTEPEG OTAYOVEG.
3. Me tnv anoomacn KAmolou ¢opTLopéVOU Hopiou Tou aVaAuTH Ao thv otayova.

NMeAininn AanAd Cann /7NN7)

H texvikn tou NAEKTPOPEKACUOU YIVETAL O€ ATUOODALPLKN TILECT KAl ELVOL LA ATILOL TEXVLKHA TIOU SEV

nipokaAel Bpavopartonoinon Twv popiwv Tou avaAuth. Qoptiopéva popLa o
™¢ TpwTteivng, mou mpolmapxouv Héca oTo SldAupa Tou Selypatog,

2

uetadEpovral otnv aépla paon anarllaypéva ano puopta tou StaAutn. Itn

Wtensity (%)
i

OUVEXELQ, XwpLg va mpayuatomnoleital Bpavaopatonoinon dtaxwpilovtal kot

Wl” umum '

kataypadovrtat and to GacUATOUETPO palag, wg mpog Tov Adyo TG nalog

npog 10 doptio (M/z), Sivovtag Eva

¢
ddopa TNG €vtaocng N[ TNG OXETIKAG Electrospray 2
, , , ‘ ‘ é “/ 304 40+ 504 I
adBoviag Twv LOVTIWV WG TPog Tov Adyo sample in solution __§ ‘ é F &g 3
£
- d Q /
m/z. e bW g,
! ¢ &
3000 Volt
" 1
Markides and Graslund,
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Opyavoroyio:

To paopatodwTOUETpO PALOC TTOU XPNOLUOTIOLELTAL TO
Triple Quad 3500 tn¢ etalpeiag Sciex.

Ta kUpLa pEpn TOU GACUATOUETPOU Eival:

1. Jvotnua swoaywyng delypatog (avriia)

2. XUotnua nAektpoekaopol

3. XUotnua eotioon §€oung LOvTwy (Qjet kat Qo)
4. Tetpamola

5. Avixveutng

6. Kataypadiko

1. Z0otnpa sloaywyng deiypoartog:

To cuotnua eloaywyng Tou Selypatog, eival €vag UnXaviopuog oTov omnoio
tomoBeteital Pl amArl oUplyyo. Uypwv TIOU OUVOEETAL HE TO oOUCTNUA
NAekpoPeKAOUOU PE EVa CWARVA TIOAU KPS SLaUETPOU. ATIO TO AOYLOMLKO TOU
opyavou eAéyxetal n taxuTnTa e TtV omola mieletal To €UPOAO TNG CUPLYYOS
Sloxetevovtag To oUOTNUA ME pLa eAeyxOuevn pon delypatog 3 — 10 pl/min.

2. Zuotnua nAektpoPekaopou:

To oVotnua nAektpoPekaopuol meplAapBavel Tov tpLyoeldny owAnva (ESI
probe) ano to onoio e€€pxetal To delypa og popdr aepoAlpartog pe tnv Bonbela
NAeKTPLKOU eSiou Kot por agpiou. Itov TpLxoeldn edpappoletal to Betikd poptio
Kal To apvntikd doptio (n yeiwon 6nAadn) edpapudletal otnv eicodo Ttou
GACUATOPETPOU. ITNV TPAYUATIKOTNTA, ETELSN TO UALKO TOU TPLXOELS) CwAnva
elval and moAupepég, to Betikd doptio edapudletal otov avoleidwto cwAnva

8 = HEoa Ao Tov omoio Byaivel o TpLXoeLldn G Kat Adyw TNV
L KOVTLVNAG amootaong eival oav va epapudletal mavw
OTO TPpLY0ELd) cwAnva. H andéotaon tou tpLyxoeldn amno

eotialetal kKaAutepa Pe TV elcodo Tou opyavou.
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Tov avoéeibwto owAnva mailet onuavtikd polo otnv dnuloupyia TOu
ogpoAl paTog kat pubuiletal péxpl va urtdpxel to BEATioTo anotéAeoua. Eniong,
yivetal kaBetn kot mAsupikn (oplovtia) puBUon ¢ B€ong tou, WoTe va



Eioodog

ogiypar

|

PuBuion
TTPOESOXNG

N

0g

KaBetn
puBuion

MAgupIkn
pubuion

daopatopetpo Ba  ewépBouv  povo

Ta

To aéplo ekvépwong (nebulizer gas) BonBa téco oto
oxnUatopo otayovidiwv Katd tnv  SLApPKELD TOU
nAektpoPekacpol 00O KalL otn  €Rpavon  TOug.
MapadAAnAa, oto cuoTnuo SloxeTeVeTOL Kol SEUTEPO AEPLO
ard TNV nAdyLa eiloodo Tou CUCTANATOC, aEPLo OEpUavong
(heating gas) mou PBonBa tn Sadikaocia eEdtuiong tou
SLOAUTN TWV  LOVIWV CUMITUKVWVOVTAG TN GOPTLOUEVN
avaAuOpEvn ouoia, mapdyovtag £Tol Lovta agpLag ¢paong.

H elocobdog tou dacpatdpeTpou eival oe KABETN
B€0n WG POG TOV TPLXOELSH) CWANVA UTIOXPEWVOVTAG £TOL
Ta OeTIKA PpopTiopEva pLopLa va kavouv otpodr 90 polpwy
yla va elcépbouv péoa o€ auTOV. AUTO MPOOTATEVEL TO
OpPYQAVO Ao TO VAL NV ELOEPXOVTAL TUXOV akaBapaoieg ) un
dopTiopéva popla Ta omoia Adyw adpdavelag Ba mave
eubela odnyovpeva mpo¢ TA amoOPAnTa KAl OTO

BeTka

, , , , , LC Flow
doptiopéva popLa. Ztnv elcodo tou opyavou UTIAPXEL Corsin. Plate
o erumAéov  porp aeplou  (curtain  gas: aégplo Orifice Assembly
TAPATETACUA) UE porn avtiBetn amd tnv mopeia Twv
Lovtwv. To agplo autd anwbel ta otayovidia SLOAUTN 115 prope A

Kol Ta oudétepa podpla amod tnv €lcodo Tou opydavou
TIPOOTATEVOVTAG TOV 08NY0 LOVTWV Quet KOL TO TETPATIAO
gotiaong Qo amod poAuvon.

Kal ta tpla aépla, ekvédwong, B€épuavong Kot
napanétacpa eivat aéplo alwto mou SLoXeTEVETAL A0
M yewntpla alwtou tnv omoia tpododotel e
OTLOOPALPLKO AEPA ELOLKOG AEPOCUUTILECTHG.

od

003 Y
OOOOOOO 0
00O
(@)

o

H évtaon tou duvapikoL yla tov nAektpoekaopod eival 5.5 kV. OL po£g Twv agpiwv ekvédwaong Kal

Bépuavong eival 18 kat to agplo mapanétacpa 35. H Bepuokpacia Bépuavong tou agpiouv Bépuavong kot

™C¢ mNyng nAektpoPekaopou sivat 150°C.

Pon
Seiyparog
Pon N,
"['L- @ Zrayovidio

\ Pon o)

6gppoU N .

- ’ Curtain @ 16v

; Gas

¢

Q oW
1. ZXnUaATiop6g 2. EEaTpion 3. Zxdon

DOPTIOHEVWV améoTaon
ZTayovidiwv
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H eloodo¢ Tou opydvou yivetal anod €va PUkpo otoulo (orifice), n SEoUN TWV LOVTWV ELOEPXETAL APXLKA
070 Qjet KOl LETA 0TO Qo KOL 0TN CUVEXELA oTa TETPAToAa Q1, Q2 KAt Q3 KOL TEAOG OTOV QVIXVEUTH.

To oUotnua tou nAektpoPekacpoL BpiokeTal oe atpoodalplkn rieon, kevo apxilel va dnuloupyeitot
amno tnv €i0odo tou opydvou amnod peptkd Torr, auvfdvovtag otadlakd os peptkd 103 Torr otn mepLoyr Twv
Qjet KOl Qo dTAvovtag ota ~ 0.6 x 10° Torr oTn TEPLOXN| TWV TETPATTOAWY KOl TOU QVLXVEUTH.

It
- |
Aviyveutng ¢

Q,

Orifice

H Swadkaocia tou nAektpoPeKaopol E€ival i A TEXVIKR KAt TRV omoia 8ev yivetal

Opavopatonoinon tng NPWTIEivnG.

3. Zuotnua eotiacn S€ounG LOVTIWY :

MNephappavel Vo pEpn: Tov 06NnNYO LOVTWV Qjet Kal TO TETPATIOAO £otioiong Qo. Kat ta dUo pépn okomo
€Xouv TNV eotiaon tng 6€oung LOvtwyv. Kabwg ta tovta elocdyovtal oTto 0pyovo Bplokovtol o€ cUVORKES
KEVOU, yLa To AOyo auTo ivat amapaitntn n eotioon toug, BeATiwvovtag €ToL TNV peTadopd Toug TPog Ta
TETPATOAQ LE amMOTEAETHA TNV avEnon ¢ evaloBnaoiag.

4. Tetpamnola:

Ta tetpanoAa anoteAoUV TV KapdLd Tou GacHATOPWTOUETPOU. YTIApXouv U0 eL6wWV TETpATOAQ: Ta
kAaolkd (Quadrupoles) kat oL kupEAeg cuykpouang (Collision Cell).

A. Ta kAaowka tetpanoAa (Quadrupoles)
AUTA UIopoUV VoL KAVOUV TPELG AELTOUPYILEG:

1. (RF) AnAR petadopd LOVToG, o€ auTh TNV AeLtoupyia amAd Sltatnpouv Ta Lovta o€ opeia.
2. (Scan) Zapwon WOvtwy, otnv Aettoupyla autr emAEyouV To KABE 1OV Eexwplotd pe Baon tov Adyog
Toug M/z
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3. (Single lon Monitoring, SIM) Ertidoyn L1ovtog, otnv AelToupyila aUTH ETAEYETAL EVA CUYKEKPLUEVO LOV
ue Baon tov Adyo Tou m/z

O

B. Oukuyéleg olykpouong (Collision Cell)

Collision Cell
Collision Gas

. ® &

_ »
.—‘..:.':. v PET

Ol kuEAeg ouykpouong €xouv SU0 Kuplwg AsLtoupyieg:

1. (RF) AnAR petadopd LOVToG, o€ auTh TNV AeLtoupyia anAd Sltatnpouv Ta Lovta o€ opEia.

2. (Fragmentation) Opauvopatiopd WOvVIwy, otnv Asltoupyia auty Pe tnv Bonbeslwa evog aepiou
ouykpouaong (collision gas) mou ocuvnBwg ival To AlwWTo YIVETOL KATAKEPUATIOUO TWV NMPOSPOUWV
LOVTwV Snuloupywvtog Bpavouatd Toug.

To 6pyavo €xel tpia teTpdmoia 1o Qi to Qo katto Qs Sivovtag tnv Suvatotnta Asttoupyiag MS i MS/MS.
Ta tetpdmola Qi kat Qs ival Ta KAAOLKA, VW TO TETPAoAo Qz eivat TeTpanoAo KuPEANG cUYKPOUONG.

To Triple Quad 3500 ivat éva MS/MS avixveuTtr ¢ pue duvatotnta cdpwaong ano 5 éwg 2000 (m/z) pe
BrApa 0.1 divovtag moANEg SladopeTikeg SuvatdTnTeG AELTOUPYLOG avAAoya LE TOV TPOTIO AELTOUPYLOG TWV
TPLWV TETPATIOAWYV (Q1, Q2 KO Q3).
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O kUpLEG AELTOUPYIEG Elval:

e JApwon OAwv TwvV LOVTWV:

To teTpdnoAo Qi KAVEL CAPWON TWV LOVTWV UE Tov AOyo m/z, evw ta TetpanmoAa Qa kal Qs eival o
Aettoupyla amAd petadopdc LOVIWY, EToL GTAVOUV OTASLOKA OAQ TO LOVTO OTOV QVLXVEUTH.

Tetpamoho  emiloyn

Q1 Scan
Q RF
Q3 RF

e [lapakoAouBnon evog LovToC:

To tetpamolo Qi eMAEYEL €va CUYKEKPLUEVO LOV PE Baon Tov AOyo Tou m/z evw ta Q kot Qs eivat
o€ Aettoupyia anAd petadopdg LOVIWY, £TCL OTOV AVIXVEUTH PTAVEL LOVO TO EMLBUUNTO LOV.

Tetpamoho  emiloyn

Q SIM
Q2 RF
Qs RF %—’.—.
o—»
o——

e JApwon Bpauoudatwy EMAEYUEVOU LOVTOC:
To tetpamnolo Qi EMALYEL VOl CUYKEKPLUEVO LOV e BAaon To Adyo Tou m/z, To Qa, TTou elval KUPEAN

oUyKpouong, KAVeL Bpauopatomnoinon Tou LOvTog Kol To Tetpamolo Qs KAvel odpwon o€ OAa T
Bpavopata ou SnuloupynBnkav oto Qu, Ta omola KATAAYOUV GTOV AVIXVEUTH KOl Kataypadovtal.
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2\
TetpamnoAo emloyn s 1
Q: SIM
Q2 Fragmentation o
o — |
Q3 Scan ®
o

e Emloyn Bpalopatog EMIAEYUEVOU LOVTOG:

To tetpanolo Qi eTALYEL £VOL CUYKEKPLUEVO LOV HE BAon To Adyo Tou m/z, To Qz ou ival KUPEAn
oUYKPOUONG KAVEL BpOUCUOTOMOLNGCN TOU LOVTOG KOl TO TETPATOAO Q3 ETUAEYEL EVOL GUYKEKPLUEVO Bpalopa
He Baon tov Adyo m/z, £ToL PTAVEL OTOV AVIXVEUTH) LOVO TO eTIAEYUEVO Bpalopa amo €va GUYKEKPLUEVO LOV.

? - |
TetpamnoAo emloyn
Q: SIM
Q Fragmentation
*+——
Qs SIM .‘
y— 3|
@)

e AvailnAtnon wviwv mou divouv to 8o TeAkd Bpavopa:

To teTpdnolo Qi KAVEL 0APWON TWV LOVIWV PE To Adyo m/z, To Qz, mou eivat kuPEéAn olykpouong,
KAvel Bpauopatomnoinon tou KABe LOVTOC ToU TEPVAEL KOL TO TETPATOAO Q3 ETUAEYEL VA CUYKEKPLUEVO
Bpavopa pe Baon tov Adyo m/z, £ToL GTAVEL OTOV QVIXVEUTH HOVO TO €MIAEYUEVO Bpalopa amo To KABE LoV
TIOU Umopel va to dwoel. Me tnv TeXVIKN auTh dlakpivovtal Ta LovTa mou €XouV TV duvatotnta va Swoouv

TO OUYKEKPLUEVO Bpalopa.
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2-
2 |
Qu Scan
Q Fragmentation ?
b ¢}
Qs SIM
o,
@)

5. AVLXVEUTAG:

O avixveuTtng elval €éva NAEKTPOVLIO-TIOAAQTTAQCLOOTAG TTOU KaTaypAadeL Ta LOVTA TTOU
e&epyovral amno tnv nayida Lovtwv divovtag to aviiotolyo orRua.

6. Kataypadiko:

To onpa petatpenetal o€ Pndlako, EVIoXUETAL KoL KATaypADETOL Ao Eva NAEKTPOVLKO UTTOAOYLOTH
HE To KATtdAANnAo AoyLopiko, Sivovtag eva ¢paopa palog TG OXETLKAG EVIAonS Twv GopTiwv wg tpog tov Adyo
uada mpog dpoptio (M/z).

o [0 TEPLOCOTEPEG AEMTOUEPELEG OXETLKA HE TO BewpnTikd uTOBabpo ¢ texvikng ESI-MS kal Tov Tpomo
UTTOAOYLOMOU TNG OXETIKAG LOPLAKAG LATaG TG MpwTEivng lval anapaitnto va dStafdocete:

10 Ked. 22 Tou B' Topov tou Daniel C. Harris «MoootikA Xnukn AvaAuon» (mapaypadog:
HAektpoPeKaopag KoL MPWIEIVEC)

o [0 TIEPLOCOTEPA OXETIKA UE TO UNXAVLIOUO KO TG EPAPHOYEC TOU NAeKTpoeKACOU SlaBaoTe:

“Electrospray: Principles and Practice” Simon J. Gaskell, Journal of Mass Spectrometry, 32, 677-
688 (1997)
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HAektpoekaopag kot Npwrteiveg:

OL mpwrteiveg, avaloya HE TO QUVOEEQ TIOU TIG ATOTEAOUV,
TepLEXOUV eAeVBEepPeC BaoIKkEC Kal OELVEG opAdEC OL omoleg, avaloya LE TO
pH tou &LaAvpartog, umopouv va SWoouv CUVOALKO BETIKO 1 apvnTLko
¢doptio otnv mpwteivn. MNa mapddelypa, oL apvopddes tng mMPwTeivng
ouvnBwg mpwtoviwvovtal, evw Ta KoPPOoSUALKA oféa Umopouv va
6pdoouv w¢ 80tec mpwtoviou NG opadag¢ —OH kol vo amoktocouv
apvnTlko doptio. O nAektpoPekaoudg petadEpeL otnv agpla aon ta
ovta ou Adn mpolmdpxouv oto SLdAUMA, dpa OTNV TEPLTTWON TWV
TMPWTEIVWV €LoAyeL TTOAOATIAG POPTIOUEVA LOVTA TIPWTEIVWY OTNV aEpLa
¢ddon, Ta onoia otn cuvéxela avalvovtal pe GoCHATOUETpla LAlag, UE

Baon to m/z toug.

H mpwteivn mou xpnolgomoleital otnv Aocknon €ivat n
puoyAoBivn n aAwwg puoodatpivn (myoglobin). H puoyAoBivn eival
ML OXETIKA MIKPR TpwTeivn mou amoteAeital amo 153 auivoéea,
TiEPLEXEL oibnpo Kot plo povada aipng mopopold HE auth NG
awpoodatpivng. Eivar kat auvti petadopéag ofuydvou oTOUG
OKEAETIKOUG MUEG, OmMou Kal Ppiloketal oe avtiBeon pe TtV
alpoodatpivn mou €xel 4 povadeg aipng kat Bpioketal oto aipa. H
TIPWTEIVN TIOU XPNOLUOTIOLELTAL OTNV Aoknon €ival and kapdlakd pu
aAdyou, n mAnpodopia autn sival anapaitntn yla va Bpeite anod tv

BBAloypadia TNV cwoTr OXETIKA HOpLakn MAla TNG MPWTEIVNG Kal va Cuykpivete pe autd mou Oa

umoAoyioete otnv avadopd oag.

Myoglobin (Mb) and Hemoglobin (Hb)

N-terminus  C-terminus

C-terminus
N-terminus

Myoglobin Hemoglobin

Copyright ©2000 BanjaminCummings, an imprint of Addison Wesley Longman, Inc.
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Newpapatiko pLEpog
ApxKa etotpaletal to StaAvpa tng puoyAoBivng:

ZuyiZovtal 0.5 mg myoglobin , mpootiBevtat 5 ml peBavoing (MeOH), 0.5 ml o§ikol o§€og (CH3COOH)
Kall TO SLAAUA APALWVETAL E ATILOVTLOUEVO VEPO OE TEALKO Oyko 50 ml.

To StdAupa mapaokeualeTal anod Tov UNteUOUVO TOU EPYAOTNPLOU UEPLKEC NUEPEC TIPLV WOTE VA UTIAPXEL O
QTTALTOULEVOG XPOVOG VO UTTOPEDEL VA YIVEL N pwToviwon TG MPwTEivng.

H mpooBnkn tou ofkol of€og €xel wg amotéAeopa adevog va ofviotel to Seiypa kol va
SnuoupynBel xaunAo pH mpwtoviwvovtag €tol TNV aAucida tng mpwteivng kat adetépou Bonba oto va
omndoouv ot deopol ubpoyovou tng aAucidag (OxL oL opolomoAkol Seopol g aAuoidag) kat va yivel
avadidtaén tng TPLTOTAYoUG SOUAG TNG TPWIEivng. Auto Sivel tnv duvatdtnTa oTa MPWTOVIA TOU
SLoAUpaTog va €xouv POoPacn Kal o€ ECWTEPLIKEG OUASEG TNG aAucidag TG Kal £T0L va UImopoUV va TLG
TIPWTOVIWOOUV. Mg TOV TPOTO QUTO EMITUYXAVETAL TTOAAATTAR PWTOVIWON TNG MPWTEIVNG KATL TToU €lval
QIAPALTNTO OTN CUYKEKPLUEVN TEXVLKI. OL TTPWTEIVEG EXOUV PEYAAN LOPLOKH LATA QKOO KOL OL UKPEG OTIWG
n uuoyAoBivn n oxetiki poplaky pala tng elvat kovid otg 17000 Da. To ¢ACHATOPETPO TOU
XPNOLLLOTIOLELTOL OTNV CUYKEKPLUEVN AOKNON UIMopEl va aviyveLoeLl Aoyo pala mpog poptio (m/z) péxpt 2000.
‘ETOL Ta MopLa TG MPWwTeivng mou Ba mapouv pévo €va mpwtovio Ba €xouv Adyo m/z kovtd ota 17000 mou
elval ektog opilwv Tou opydvou, Ta popla mou Ba mapouv 2 mMpwtovia Ba €xouv m/z mepimou 8500, mAAL
€KTOG oplwv. Evw popla mou Ba €xouv mpooAdPet iy 10 mpwtovia o Adyog m/z Ba eivat mepinou 1700 nou
elval péoa ota Opla Asttoupyiag tou. Ma to Adyo auto eival amapaitntn n mMOAAAAR TPWTIOVIWON TNG
TPWTEIVNG. ZTNV TPAYHATIKOTNTA UTIAPXOUV LOPLA PE SLaPOPETIKES TPWTOVLIWOELG (OKOMA Kal pe 1 Kal pe 2
npwtovia) divovtag pa katavour GopTtiwv mou 0€ KATIOLEG TIEPUTTWOELG LOLALEL A TNV KaTtavour Gauss.
310 pAopa OUWGS Tou opyavou Ba epdaviotolV HOVOo auTd ou £xouv Adyo m/z katw ard 2000.

H npooBnkn t¢ pebavoing BonBaet adevog oto va omtdcouy 1o eUKoAa oL Seopol udpoyovou otnv
Tprtotayy Soun NG Mpwieivng kat adetépou Bonbd otnv Stadlkaciot Tou NAEKTPOYEKACUOU va
SnuioupyouvTal TILO HKPA oTayovidia.

Eloaywyn dsiypatog:

Oa xpnoluomolnBel pa cuplyya vypwv, apxika EemAévetal pe Stalupa MeOH — H,0 50%-50% 1o
omnoio Bswpeital wg to TUdAO (blank) StdAupa kat otn cuvéxela n ouplyya poptwvetal pe 300 — 400 pL and
10 SLdAupa puoyloBivng xwplc ducaAideg. Tuxov puoahideg Sev Snuioupyouv ta mpofARuata Tou
Snuoupyouvtal otnv vypn xpwuatoypadia anAd Ba urtdpxel Eva kevo otnv aAAnAouxia Twv GACUATWY, TO
omoio Opwg eivat kaAo va anodevyeTal.

H oUplyya cuvdeetal pe Tov TpLXoeLldn cwAnva péow Ldlkol cuVOEooU Kal tomoBeteital otnv Bon
™G avtAiag olplyyag. MEow TOU AOYLOMLKOU TIPOYPAUUATOG NAEKTPOVLKOU UTIOAOYLOTH TO €UBOAO TNG
ouplyyag tomoBeteital oe kivnon Paloviag tautdxpova ot Asltoupyiot Kot TO SUVOMLKO TNG TINYAG
nAektpopekaopou (5.5 kV). Ztn ouvéxela, n mpwTteivn Ba eLoEPXETAL OTO GACUATOUETPO LLE LA CUVEXH PON
Kal UOALG PTACEL OTOV QVLXVEUTH, TO CUVOALKO ORua tou opydvou Ba avéfel kat Ba apyxiocouv va
eudavilovtal otnv 006vn tou umoAoyloth Ta paopata tg. MOALg kataypadel o anattovpuevog aplOpog
daopatwyv odokAnpwvetal n dtadikacia. O peydAog aplOpog paopdtwy eivat emBUUNTOG WOTE va PELWBOEL
aloOnta o B6pufog.

H ouplyya EemAévetal pe to blank dtdAupa (MeOH-H,0 50%-50%) kal otn cuvéxela eloayovtat 300 -
400 pL amno to blank dtdAupa kat tonoBeteital oto dpyavo Onwe mpLv, B€tovtag To ava oe Asttoupyia. Me
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TOV TPOTIO QLUTO EEMAEVETAL TO OPYAVO, WOTE VO PNV LElVouV UTIOAEaTa TpwTEivnG LEca o€ auTo. To blank
Tou xpnotuormoteitat Sev eival kaBapd vepd, aAAd €va SLAAUMA TIOU TIEPLEXEL KOL OPYyOvIKO ¢optio
(ueBavoAn) katl autd yivetal emeldi n mpwteivn elval €va HeyAAo Opyavikd UOPLO KAl €VOG OPYAVIKOG
SLaAutng Ba BonBoloe otov kaBaplopd TnG. Metd amnd Alyo xpovo Ba mapatnpnBel ot Sev Oa epdavidovtal
eukpvn paopata (Ba eivat kupiwg B6puBog) katl To CUVOALKS oA Tou opyavou Ba petwBel. Autd amotelel
€vOELEN OTL £xeL amopakpuvOel o mpwTteivn amod To opyavo.

ddaopata:

To pdaopa tng Mpwteivng Ba €xeL TNV MoPAKATW LopdR:

1304.8

1080.4

Relative Abundance
3
I

998.1

15419

1497.9 | 15507

694.1
170.9 3151 3731 4831 5412 6634

1736.9 1916.1

T T T Y
200 400 600 800 1000 1200 1400 1800 1800 2000
miz

2tov afova tov X eivat o Adyog m/z and 50 €wg 2000 mou eival ta OpLa AELTOU pyLAG TOU OPYAVOU, LIE
Sakprtikn kavotnta 0.1 kat otov dova Twv Y ival €vtacn tou onuatog. To pacpa mou Kataypdadetal
elval o péoog 6pog OAwV Twv GAoHATWY TIOU €yvav KATA TNV SLAPKELD TNG HETPNONG, TO CUYKEKPLUEVO
napadeypa eival o pécog 0pog 138 pacpdtwy. Emblwketal va naipvetal peydlo aplbpo pacpdtwy ya
TOV HECO OPO TOUG yLa va HeLwBEel aoBntd o B6puBog kat va eival eUSLAKPLTEG £TOL OL KUPLEG KOPUPES TNG
npwteivng. O B6puBog eival tuxaiog pla Ba eival mPog Ta MAVW KLa TTPOG TA KATW OTOTE Talpvovtag &va
HUECO 0po dacudTwy, autog Ba e€oudetepwvetal. AvtiBeta pia kavovik kopudn Ba Byaivel mavta oto dLo
onUelo KoL ETOL 0TOV HECO 0pO TwV Pacpdtwy Ba evioxLETAL.

Napatnpeital éva mARBog kopudwv mou €xeL TV katavoun Gauss ou avadEpOnke mpv. OLKopudEG
TIou pag evoladépouv eival oL HeyAAeG TTOU €lval oL KUPLEG KOl artOTEAOUV KOPUPEG TNG OLag mpwTteivng.
Exouv OpwG MpwToVIwBEL pe SLadopeTikd aplOpod mpwTtoviwy Katl evw €xouv TV (dla poplakn pala €xouv
SLadopeTikd Aoyo m/z pe anotéAeopa va 0dnyolv otnv epdavion dtadopetikwv Kopudwv oto GACUA TNG
MPWTEivNG. Avaloya pe tov Babuo mpwtoviwong TG n Katavopr auth Ba eival petatoniopevn Sefla n
apLoTePA.

KaBe kUpLa kopudn Stadepel amd tnv dumAavr Tng kata ¢optio 1. MNpog ta aplotepd katd +1, onote
TO z HeYaAWVEL Kot £T0L 0 AOYOG M/z HelwVETaL, avTiBeTa tpog ta SELA KATA -1 OMOTE TO Z ULKPALVEL KAl £TOL
0 Adyog m/z peyaAwveL.

Av yivel peyéBuvon oe pLa kupla kopudn, Ba mapatnpnBolv SimAa oe AUTAV KATIOLEG UKPOTEPEG
KOpUGEG, oL OTOLEG:
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1. Aev pnopei va givat:
a. B6puPog (Aoyw twv peyarou apBuol acPdTwV OTO pHECO -
0po ToUuG) 0 BOpUBOC elvat TTOAU UIKPOTEPOG, 4: KUpIO KOPUQr]
b. Bpavopata tng mpwteivng, N TEXVLIKN TOu NAEKTPOPEKATHOU ™~
elvat pa Ama texvikn ou dev mpokalet Bpavopatomnoinon SEUTEPEUOUTEC
TOU popiou. KopuPég
2. Mnopeiva gival:
a. lootona:
H muBavotnta Umapén LooTOMwWVY o€ €va POPLO TPWTELVNG
elvat oAU peydaAn, Adyo tou peydlou aplBpol atopwy mou
nepLéXeL N aAuoida tng. H mbavétnta auth eival 600 givat . T
ko n apBovia Toug otnv duon. iy o 13C oe oxéon pe tov 2C i
Bpioketal o avaloyia 1.07% omnote yia kaBe 100 dropa C avapévetal va untdpxel £va dtopo 3C.
Avtiotola kot ta GAAa dtopa. EToL ol KopudEg UTEG elval popLa TG L8Lag MPpwIEivng mou OpwG
€XouV SLadOPETIKA LOOTOTIA, LLE ATMOTEAECUA N LOPLAKAG TNG LAla va eival StadopeTLkA.
b. Tpomonoinon npwrteivng:
Yriapxel n mBavotnTa TG TPOMONoiNonNG KAMoLwY Hoplwv TnG mpwTteivng and akabapoieg

miou Tbavov va Bplokovtal péca oTo SLAAU A TNG.

Napddelypa: og KAOLO KAPBOVUALO €VOC apLVOEEwC Ba pmopoloe va avtlkataotabel éva H*
amod €va v Na*. Auto Ba €xeL oav amotéAeopa va aAAAgeL n poplakn padag tng koata 22 (-1 Adyo
H*, +23 Aoyo Na*, cUvolo +22), A n mpwteivn va eivat pwodopullwpévn Le mpoodnkn dwodopikig
opAdag LE AMOTEAECHA TNV TPOTIOTOLNON TNG LOPLOKAG TNG LAlag KaTtd +96.

000 meplocotepPo XpoOvo €xeL SnuioupynOet to SldAupa TnG MpwTeivng T000 €ival peyoAltepn n
ruBavotnta va €xeL tpormomnolnBel. MNa tov Adyo auto 1o Stahupa dev mpeneL va eivat oUTe TTIOAU TTOALO aAAG
KalL OUTE TTOAU KavoU pyLo. XpeLAaeTal KATOLOG XpOVOG WOTE va YiveL EMAPKAG TpwToviwon tng oAAA OxL TTOAU
peyalo Staotnua yia va anopeuxBet n tpomomnoinon tng.

Ao tnv dtadopd TNG KPS Kopudng we Pog TNV KUPLA yvwpilovtag Kot oco gival to ¢optio z Tou
Abyou autol umopel va UTIOAOYLOTEL OO0 SLOPEPEL TO TPOTIOTIOLNUEVO LOPLO TNG TIPWTEIVNG artd TO ap)LKO

kat and tnv dtadopd auth va yivel avtiAnmtod €dv odelAeTal 0TNV MOPOUCIA LOOTOTIWVY KOL O€ IOl j Qv
odelleTal oTNV TPOMOMOLNCN TOU LOPLou Kal amod Tt akpLBwG.

YTOAOYLONOG OXETLKNAG HOPLAKN G HAlag MPWTEivNg:

ApxLka kataypadovtal ot TLHEG Tou AGYouU M/z Twv KUPpLWV Kopudwv. ITo mapadelypa pog Oa eivat:
Kopudry Adyocm/z
1 1541.9
1413.3

YrioAoyieTal NG OXETKNG LOPLOKAG LALAG TNG
2 TMPWTEIVNG, Onwg avadepetal oto ked. 22 tou B' Topou
3 1304.8 tou Daniel C. Harris «Mocotikr) Xnuikr) AvaAuon»
4 1211.7 (mrapaypadog: HAektpoekaopog Kol MpwTelveg).
5 1131
6 1060.4
7 998.1
8 942.8
9

893.1
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Kdvovtag ocwotd toug UTtoAoyLopoUG yia KABe kUpLa kopudn Ba EXETE UTTOAOYLOEL OXETLKN LOPLOKN

pada tng mpwTteivng:

Kopudn  Mopraki Mala

(Da)
1 16949.8
2 16947.5
. 16949.3 Ao aQUTEG TIG TLEG Ba uTtoAoyioeTe TNV
4 16949.7 MEON TLUN KOL TNV TUTILKI TOUG OIMOKALON:
5 16949.9 Moptakn péla puoyAoBivng:
6 16350.3 16949.9 + 1.2 Da
7 16950.6 , , -

Av yLa kAmoLo AGyo n TUTIKK oMOKALON 0OG

8 16952.3 elval peydAn, mBavov va €xete KAVEL KATIOLO
9 16949.7 AdB0og 0TOUG UTTOAOYLOOUG TWV HOPLAKWY

Avadopa:

Ma tnv cuvtagn tng avadopd cag Oa KAvVeTE Ta £ENG:

1.
. AvOoAUTIKA TNV melpapatiky Stadikacia kal oXOALOOUOG TOU GACUATOC TTOU TINPATE.

Mua rteplypadn yia tnv texvikn ESI-MS kaBwg kal yLa to 6pyavo Tou XPnoLUOTIOLELTAL.

YMoAoyLoMOG TNG OXETIKAG MOPLAKAG MAlAG TNG TPWIEivng oto ¢daocupa cag o€ 600 to Suvato
TIEPLOCOTEPEC KUPLEG KOPUPEC, O UTIOAOYLOTIKO apxeio mou Ba Sivetal pall pe tnv avadopd cag. Na
daivovtal oto Kelpevo ™G avadopd oag pe Tivaka OAa T oTAdLla TWV UTTOAOYLOUWY WOTE TTAVW O€
auTOV va givatl duvato va SlopBwBolv tuxov Aaon.

YmoAoylopog tTnG MEONG TLUAG KAl TNG TUTILKAG OMOKALONG TWV TWHWV TWV HOPLOKWY Malwv Tou
umoAoyiotnkav.

ZUYKpLON TNG LEONG TLUAG TNG OXETIKAG MOPLAKAG HAlag TNG HuoyAofivng mou UTIOAOYIOTNKE WE TLUA
ano tnv BiBAloypadia yia puoyAofivn amnd kapdid aldyou kal va mpoodloplotel To emi tng % TO
anoAuto opdApa TNG LETPNON COG.

210 StdAupa TnG puoyAoBivng mou xpnotpomnol)nke, va UTIOAOYLOTEL N CUYKEVTPpWON TG LUoyAoBivng
oe pug/ml kaBwg kat ot cuykevtpwaoelg TnG MeOH kat tou CH3COOH ot emti % (v/v).

210 StdAupa TnG puoyAoBivng mou xpnotponol)nke, va UTIOAOYLOTEL N CUYKEVTPWON TG LUOYAoBivng
o€ ppm, Bewpwvtag OTL 0 TEALKOG OYKOG apaiwong elvat 50 ml. Aivovtal ot mukvotnteg og Kg/l: yia to
H,0 1.000, tnv MeOH 0.792 ko yta to CH3COOH 1.049.

Extog Tou apxeio tng avadopdg oag (o€ popdn pdf f word) Ba mpémel va otelAeTe KOL TO UTTOAOYLOTLKO
oapxelo (o popdn excel ) origin) 6mou Ba mepLExovtat 6AOL oL UTTOAOYLOUOL TWV HOPLOKWY HalWwV.

Q¢ avadopd Oswpeital n anootoAr Kot Twv Vo apxeiwv
(kelpevo koL UTTOAOYLOTLKO ap)Eio)
av éva ano ta SVo apyxeia dsv napadobei n avadopa Sev BabuoAoyeital.
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Bivteo:

Avalutikn meplypadn tng Stadikaciag mapouvoidletal oto Bivieo tng Aoknong otn LotooeAida tou
padnuatog oto e-class:

MNpoodloplopdg Ixeuxnig Moprakrig Matag Npwteivng
pe v xprion @acpatopstpiag Maiag HAsktpodekaopol
(Electro Spray lonization — Mass Spectrometry, ESI-MS)

To Bivteo eivatl 0To KOVAAL TOU
. gpyaotnpiou oto youtube:

https://www.youtube.com/channel/
UCrrDdUXUiTxyhezA140Rlew
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Napdptnua — Xewplopog Opyavwv

Npoypappa INTEGRAL (yia tig aoknoeig: IC — RPLC - TCD):

To (610 AoyLOULKO TIPOYPALA XPNOLUOTIOLELTAL YLat TIG A0KAOELG TNG lovTikAg Xpwpatoypadiag (IC) tng
RPLC kot tTng TCD pe uikpeg dtadopomotnoels. Mpv amod tnv eloaywyn tou Seiypatog Ba mpéemel va yivel
pUBLON TOU AoYLOoULKOU. ATtO TNV 006VN Tou NAEKTPOVIKOU UTTOAOYLOTH, OVOLYETE TO POypappa «integral»
Kall puBpiZovtal oL TOPAPETPOL TOU:

1. PUBuion AoylopikoUl

B Integration ** v34 ** RlLosno 2014 (c) - [w] X
| Chromato Results DataRead Help
[ Paste from clp Stick on data
Zoom Gol(ACQ) [ N
Find R .
Customize...
_Zoom back | PortCom NoCOM
BaudRate v COMI:
= Open_Port o
CoM3
_J COM4:
wl
B Integration ** v3.4 ** RLosno 2014 (c) - [m] X
Chromato Results DataRead Help
=3 Paste from clp | Stickondata Auto: OFF |
Zoom Gol(ACQ) I »
Find a t J
Customize...
Zi back
gom e PortCom
BaudRate 19200
= Open_Port i 9600
4200
—J 300 (Rescue)
wl
B Integration ** v3.4™* R.Losno 2014 (c) - o X
Chromato Results DataRead Help
— Paste from clp [¥] Stick on data
Zoom Gol(AC I
— = : ( “Q) o
Customize...
= PortCom
BaudRate
Smooth Open_Port

-l

2. OMAokAnpwon xpwpoatoypodpnuatwv:

Ao to napabupo “Data Read”

o PuBuiletatl to port come oto coml (Bupa ocuvdeong
oToV UTtoAoyLoTh)

o PuBuiletat to Baud Rates ota 9600 (pubuog petadoong

bebopévwv ava sec)
EKTOG OTNV LOVTIKA Xpwuatoypadia mou pubuiletalr ota

19200.

MNatdate GO kat avoiyouv dU0 enumAéov mapabupa

o Ita véa mapaBbupa ypadeTe:
o. TN TowTtotnTa Tou Selyparog:
OnA. to €10G, TO GvO TNG OpAdQ,
1o Selypa (ry 2020 A1 2 ppm)
B. PuBpiletal o emBupunTog XPOVOG:
I 8 min.
y. MNoatdate ok yla va katoxupwBouv
oL aAAayEg

To AoyLopKO gival £TOLO va EEKLVAOEL LOALG TTOLTHOETE TO
KOUMTL «start»
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| 9 Integration ** v3.4 ** R.Losno 2014 (c) - a X
Chromato Results DataRead Help
Load... { Y= Stick on data Auto: OFF
; 2
Copy Image , s , ,
Print ° oo to npoypappa To pevou «chromato» emiAéyete 10
Quit
smooth | || load
el |
£
& INTEGRAL: Load File X [ Stickondata _Aulo OFF |
[L:Vlab\Finokalia\Pioject\ergas [k [Labl  ~] -+
180 lines [ QProiect 4]
Load ‘JAnalutikh , , ,
Poke ° Bplokete TO EMIOUUNTO XpwHATOYPADNUA (LE TO
Cancel I3 ’ 1 2
=l ... OVOLOL TIOU TOU €XETE SWOEL) Kol TO POPTWVETE.
07-15-2014 10:50:49 Count 0 (Total= 0) : 66.45ml/min.8at. 1ul
B RL.(0)* 07-15-2014 10:50:49 Count O (Total= 0) ; 66,45mU/min,2at, 1ul - o X

Chromato Results DataRead Help
X=2.65mn Y=0.0051V
| [

Stick on data

_Auto: OFF |

=

Zoom bacl
—

__Smooth_|

*

(SN .

i

Me To KOuuni «zoom» LEYAAWVETE TIG KOpUDEC 0600 XpeLaleTal
WOTE va lval EUSLAKPLTEG.

D03
|

B RL(0" 07152014 105049 Count 0 tl= 0) 66 45mUmin gt u - o x| e Me &€&l KALK amod To TovtikL eMIAEYETE KoL SnpLoupyeite
ll R:::E:;:n P 1 B Stickondata _Auto OFF | 1 v ermbupuntn baseline.
el ® Matwvtag aploTtEPO KAWK OTO TIOVTiKL EEKWVAEL N
% oAoKANpwaon TNG KOPUDAG KAL TATWVTAG VA TO APLOTEPO KALK
%’ oAokAnpwvetaL n Stadikasia.
S__‘,:S | ) Tn nmpwtn dopd yla KaBe Kopudr MATATE TO KOUi
e J «newpic» kol ovoualete tn kaBe kopudn (rtx Na).

3: ZuAAdoyn 8edopévwyv (Ldvo yla TNV doknon tng loviikng

s sin o Xpwpatoypaodiag):
% ow b7z s s e 223 Zeomn
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I Integration ™ v3.4** RLosno 2014 (0 - o x| e Ao to pevou oto «Result» toekapete 1o logfile, wote

Chromato  Results DataRead Help

arnod to pevou «chromato» emihéyete load kot oAokAnpwvete

Gt oo bs v P OAa ta 6edopeva twv oAokAnpwoewv va cwlovtal o€ Eva
+ LogFile I B . ’ ' I
Find e - apxeio keévou (txt) mou Snuloupyeital oto ¢pakelo Tou
Zoom bateey e TIPOYP AU UATOG.
[Romove | o ITn OUVEXELD OVOLYETE €va-éva Ta Xpwuatoypadnuata
Smooth
|

il pia - pia tig kopudég. Ztnv €€060 Ba oag {NTAEL va TTATAOETE
ok wote ta 6edopéva va petadepBbouv oto apxeio logfile.
4. Metadopa ypadpnuatwv:

B o pacenigay it - e 0 e T xpwpatoypadrpata Hopelte vo To LETADEPETE WG
Z: ia;:m oy i mans 1] N glkoOva o€ eva apxeio word kat otn cuvéxela otnv avadopag
R ] a7 oaG.
= L, e Adou €xete emAECeL TO emBLUNTO XpwHATOYpADNUA KAl OTO
Smooth | | |

— emBuuntd péyebog twv kKopudwv, ETUAEYETE QMO TO HUEVOU

5125 [ ooosav «chromato» to copy image

-

| 0006mv

® KOL OTn OUVEXELX Tinyaivete oto apxelo word kal matdrte
ETUKOAANON.

e A e N
1 } } } } }
03 040 077 113 150 187 223  260mn

>l

5.Apxeia:
e 0t gva usb stik avtiypadete 1o apxeio word pe ta ypadnuata kabwg (LOvo yla Tnv Aoknon tng
lovtikng Xpwpatoypadiag) kat to apxeio kelpévou txt (logfile).

To txt apxeio Ba Bplokete oto pakeho: Desktop\Integral32\............ .CHR

Kal Ba €xeL tn popdn:

File: C\Documents and Seftings\user!\Desktoplintegral32\17518325 CHR at 10-18-2017 12:55:00
10-18-2017 10:50:41 Count 0 (Total= 0} ; 2017 G1 0.5 ppm

Time Area Heigh Name Count
2 651068 0.1961603 2 009629E-02 Na
3.551068 5.154434E02 4 51988E-03 K
6.167735 0.2210234 1.205155E-02 Mg
7434402 0.2481565 1.191876E-02 Ca

MepLlEXel €va mivaka Omou ot MPWTN OTAAN KataypAdEeTaL 0 XpOVOG o epdaviletal n kABe kopudn
(o xpbévog €kAouong), otn Sevtepn oTAAN KataypadeTal n entpavela oAokARpwaong tng, otn teitn o VYOG
TNG KOLL 0TN TETOPTN TO OVOLLA TOU LOVTOG TIOU OVTLOTOLXEL N KABOE Kopudn.
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Aépla Xpwpatoypadia (GC-FID) - Asttoupyiko Chrom-Card

Anoé tnv emudavela epyaciog Tou umtoAoyLoth, avoliyete to mpoypappa Chrom-Card kat otn cuvéxela
To FOCUS GC natwvtoag SUtAo KALK TIAVW OTo €LKoViSLO.

<> Chrom-Card <Workstation version>

Eﬁgﬂ @J <Configuration is urlocked>
B B @ @ @B @ i

FOCUSGC TRACE#2 TRACE®#3 TRACEH4 TRACEWS  TRACE £
OFF-LINE v

Doubleclick on the GC you want to start or Click on nght mouse button to configuie Trace/Focus GC Vv

210 mapdBupo mou epdaviletal ETUAEYETE:
Edit -2 Edit GC parameter—>edit method—>file open
amno to ¢pakeho Anal-chem ll-methods eniAéyete tn uéBobdo alcohols yyyy.gcm
(6mou ta yyyy eival to €tog, iy alcohol 2020.gcm)

FH XY L@ DS &

Actual sample Leveluy] Time Channel status | M
Ch1 150 (omada 15 standard 3 2013) 1086 0.00min  Waiting external start  Alcohols
Ch2
Ch3|
<« | »

2

Adou €xelL emleyel n pEBodog Aettoupyiag Ba mpémnel va poptwbOel oTto xpwpatoypddo, auto yivetal
amno to mopadupo tng pebddou:

aro to pevou emdéyetal command->send method to GC> ok

AKOUYETAL EVOG XAPAKTNPLOTIKOG NXOC 0To Xpwuatoypddo (sivat emiPeBaiwon otL n péBodog €xel
doptwbel oto 6pyavo). O xpwpatoypadog apxilel va avePBalel Ti¢ Bepuokpacieg kot va puBULTELS TIG POEG
™G ETUAEYUEVNG HEBOSOU, HOALS yivel auTto Ba Bploketal oe katdotaon Stand by kat ival €Tolpog yLa tnv
gloaywyn Kat avaAuon delypatoc.

Focus GC method - alcohols 2015.gcm
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H n€B0d0g EAEYXEL TLC MAPAUETPOUG OAWV TWV HEPWV TOU Xpwpatoypadou:

a) To poupvo (Oven)

b) Tov elocaywyéa, injector (Inlet-SSL)
c) To pépov aéplo (Carrier)

d) Tov aviyveutn (Detector — FID)

a) ®oupvog (Oven):

H kaptéla xwpliletal oe Tpla pHEpn:

KATw apLotepd A, katw &e€Ld B kal To mavw Hepog I.

ﬂomliw-ssuocm @, Detector - FID | () Run Tatie |

= Rate Temp.  Hold Tene —
= (C/mn) C)  (owwtes) Maarmum Tempecshre. | ¥ C

Inbat [ % [ 20 r
4 4 Prep Run Temeout | 1000 mn
Rapt: [ 100 [ 120 1.00 L
Equiteation Tme [ 010 mn
A Acquston Tme B
& Oven RunTme 1000 mn
T S

\ U P,

1D (]

210 UEPOG A, opiletal n Beppokpacio ou Ba €xeL apxLkd o GoUpPVOG KAl EMOPEVOG Kal N oTAAN. Autd
kaBopiletal anod TG eVWOEL Tou avaAuovtol kKabwg katl to SLaAUTn TIou XpnoLUomoLeite yla tn StdAuon
TouG. H Bepuokpaoia Ba mpénel va eival xapunAotepn oo to XapnAotepo onpeio (E0ewg TOUG, WOTE HOALG
eloépBouv otn otAn va cuykpatnBouv amnd autnv.

H apxikn Bepuokpacia tng otnAng MpENEL va elval KATW amo Renoe 1 2
Tou¢ 55.2 °C, opiletal 50.0 °C (B€on 1) kat opiletal va mapapeivel o€ ﬁ I'CZ:: Yer% Hl&::’l
autn tn Bepuokpacia yia 2 Aemtd (B€on 2), wote OAEG OL EVWOELS Ba e s T
€xouv elo€pBeL kat Ba €xouv katakpatnBel and tnv vypn oTATIKA Raot: [T00 [ 7% : —
ddon ™G otiAng. Itn Béon 3 eivat o pubuog avénong tng 3 a . 5

Bepuokpaciag kat opiletat 10.0 °C/min, ondte o€ KAOe £va AeTtto Ba
€xeL avéBel n Beppokpaocia katd 10 Babuoug KeAolou. 2tn Béon 4
opiletal n péylotn Beppokpacia TG otNANG. AuTr MPENEL va elval LeyaAUTepn amod To LeYaAUTEPO onUElo
{€0EWV TWV EVWOEWV, WOTE vVa amopakpuvBouv 0Aeg amd tn otnAn. To peyaAltepo onueio (Eoewg eivat
117.7 °C mou €ival g BoutavoAng, €tot opiletat 120 °C kat va mapapeivel yia 1 Aemtd (B€on 5), wote va
TPoAdBeL va amopakpuvOel OAn n BoutavoAn.

MOALG oAokANPwBELG 0 KUKAOG TOU BeppoKpaCLAKOU TIPOYPAUUATOC 0 hoUpvoG Ba apxioeL va KpUWVEL
wote va ¢TAceL otnVv apxLki Oeppokpacia ya va eivat €tolpun n otiAn yla to enopevo delypa. Kabwg yivetat
aut n Swadikacio Ba avadel to Aapumdkt no ready otn KOVOOAQ TOU OpyAvou Kot HOALG ¢TAoEL oTnV
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embupunth Beppokpacio o xpwpatoypddog Ba eival oe katdotacn Stand by mepipuévovidg to emOUeVO

Selyua

210 MEPOG B TG KapTEAQG opilovTal KATIOLa OPLAL YLOL TN TIPOOTOCIA  gyen
Tou Xpwpatoypadou. Ztn B€on 1 (maximum temperature) KOOOPITEL TN Muwrmen Tempersae | 20 € 1
HEYLOTN ETUTPETIOUEVN BeppoKpacio 6TO GOUPVO YLa TN TIPOCTACIA TNG  puchnTemor | 1000 mn 2

oTAANG ard AdBog emloyEg katd tn dnuloupyia tou Beppokpaclokol

Equitxation Tme [ 010 mn 3

T(POYPAUHATOC. To 6plo auto kabopiletal amod tn KATACKEUN TNG 0TAANG,

otnv acknon eivat 350 °C.

Acqamton Tme

y . y g ’ ’ A * QOvenRunT 1000
©¢on 2 (PrepRun Timeout) T0 XpOVIkO OpLO HECO OTO OTIOLO TIPEMEL e |

va YiveL n éveon mou o xpwpartoypddog eival oe katdotaon Stand " SpockoTime: | ]

by, otnv doknon eivat 10 Aemtad.

©¢on 3 (equilibration time) n mapauetpog kabopilel to xpodvo eLlooppdmnong yLa T otabepornoinon g
Bepuokpaciag Tou poupvou PETA To Eekivnua (run), otnv aoknon eivat 0.1 Aemta.

©@¢on 4 (Oven Run-Time) umoAoyilel To cuVOALKO Xpovo Tou Ba kpathoel n dtadikacia tng availuong
oUudpwva pe TO BEPUOKPAOCLAKO TIPOYPOMMO TIOU ETUAEKTLKE . XTNV Aoknon €ivat 10 Aemtd, auto
TIPOKUTITEL EMELON: apPXLKA €lval 2 AemTd Omou n otHAn €lvat otnv apxikn BepUokpacia, OTn CUVEXELD
n Beppokpacia avéavel anod toug 50 £éwg toug 120 oC (oUvolo 70 Babuoug) £tot pe puBud 10.0 °C/min
Ba kavel 7 Aemtd kot oto TéEAog 1 akopa AEmTo mMou PEVEL 0Tn UEyLotn Bepuokpacia divel cuvoio 10
Aemta.

To BepoKPACLOKO TIPOYPALA TTAPOUCLATETAL YPADLKA OTO TTAVW HEPOG TNG KapTeAag (I)
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b) Elcaywyéag, injector Split/SplitLess (Inlet-SSL):

21N KapTEAQ autr opilovtal oL TAPAUETPOL YLa T AELTOUPYLa TOU ELCAYWYEQ.

e Oplletal n Bepuokpacia tou plo Bepuokpacia apketa

File Edit Command Help

MEYAAUTEPN QO TA ONMELR (ECEWG TWV EVWOEWY WOTE TO | i oy 2 iet-55t |63 carer] O betctor -0 | € Fun T

’ o I3 1 o . Inlet

Selypa va e§atpiotel Aueoa, otnv doknon opiletat 250 °C (1). I ——
e Opiletal av Ba eival o Asttoupyia Split / Splitless / on i sfow 3 F [ 30 mmin

Column (2) | . Splt Ratio: 4 [—ﬁ

' ' 1 . ’ pltiess Time: miry
e Av gival og Aettoupyia Sapotpacpol (Split), opiZetal n e

pon apaiwaong (split flow), otnv doknon ivat 300 ml/min (3)

Purge

Stop Purge Time: min
Surge

Surge Pressure [psil: ’— kPa
NG Kwntng paong (mouv otnv doknon €ival 1.5 ml/min). ‘Etol som Diasire 5% mn

(split flow)/(Carrier flow) = 300/1.5 > 200 omote 1/200 pépn | M= lﬁ\
Tou Selypatog Ba tdeL tpog TN oTAAN Ka Ta TOAOLTaL (199) B | Vet |

e Yrmoloyiletat o Aoyog Siapolpacpou (split ratio) (4).
Autog eivat o Adyog tng pong apaiwong (split flow) mpog tn pon

nave oto neplBarlov ano tnv £€0do split Tou opyavou. MNa va
oAAGEeL 0 AOyog auTog Kal Ty armod 200 va yivel 100, Ba pemet

va. aAa&ouv oL pogg, Opwg dev petaBAaAAetal n pon NG Kwntng ¢dong (ylati aut) emnpedlel Twv
SLOXWPLOUO TWV EVWOEWV) £TOL HETABANETAL LOVO TNG por) TNG apaiwaong. ETol kdvovtag tn pon apaiwon
arté 300 ml/min og 150 ml/min o Adyog Stapolpacpou yivetat:

(split flow)/(Carrier flow) = 150/1.5 - 100

Oépov agpto (Carrier):

|| File Edit Command Help
I Oven| & Inlet-55L €3 Carier | @, Detector-FID | 3 Aun Table |

2N Koptela auth opiletal o TPOTMOG AeLtoupyiag Tou |

Flow

dépovrog aepiou, av Ba eivat pe otabepn pon (constant flow) | Mote  [Conamfon ] 1
Flow v 1.5 ml/min

Wacuum Compensation: [ 2

hue otaBepn) mieon (constant pressure). Itnv Aoknon elval pe
otaBepn pon (1). Ztnv emhoyn otabepn por, n pon HEcA OTn
otnAn Ba eival otaBepr og 6An TN SldpkeLla TG avaAuong, mopoTL

=
@)
ITE

Gas Saver

Enabled: r

n niieon pmopet av aAAalel Adyo Twv aAdaywv Twv BEPUOKPACLWV.
OpliZetal kaL n pon TNG KWNTAG daong (2) otnv doknon ivat 1.5
ml/min.

|

1l
>
i
H
d
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c) Avixveutng (Detector — FID)

21N KapTEAQ autr opilovtal oL TapAUETPOL AELTOUPYLOG TOU QVIXVEUTH:

Focus GC method - alcohols 2015.gcm
Fle Edt Command Help

I Oven| & Inlet-S5L | €3 Caier @ Detector -FID | {33 Aun Table |

Detector Signal

W FlameOn 3 Range  [100 <]
¥ Base Temperature (T} 250 I~ Anslog me4

Flow
W 4iOn

¥ H20n 1

¥ Makeup On

MNna va avoiouv ot BaABideg twv aepiwv oto dpyavo (oL poeg toug pubpuilovtal oe SLadopeTIKO
onueio). Onote emAéyete va evepyomolnBouv ta aépla, aépag (air) kat udpoyovo (Hz) mou xpelalovtat yLa
™ PpAOya, Omwg Kot To makeup mou xpeldleTal yla tn cwotn Aettoupyia tou avixveutn (1)

Opliletal n Beppokpacia Asttoupyiag tou avixveutn (2) otnv doknon ivat 250 °C.

Opiletal va eival avolktr n ¢pAoya (3). Auto yivetal autopata, LOALG O aVIXVEUTAG PTACEL OTN CWOTH
Bepuokpacia kal emteuxBouv oL PoEC TwV aepiwv. Ze MOALOUC Xpwpatoypddoug Sev Aeltoupyoloe TO
QUTOMOTO Avolypa TG GAdyag, onote o mapadoolakog TPOTOG NTAV LE EVO AVATTTAPA, ONWG avaBetal To
ykaldkL oto omitl. MpémeL va noaote olyoupol OtL N dAdya eival avappevn ylati ektog Tou otL dev Ba
UTTAPXOUV QUIMOTEAECHOL OTNV AVAAUCH, TO CNUAVTLKO €ival OtL 6tav n ¢pAoya sival kAelot 1o udpoyodvo
Byaivel Akauto 0TO SWHATLO KAl N CUCCWPEUON TOU €lval TOAU emkivbuvn. Ouwg n dAoya eival oto
E0WTEPLKO TOU aVLXVEUTH KaL Sev elval opath, 0 TPOTIOC TToU TNV EAEYXETE €lval amo To orpa mou Sivel, otav
n $Adya eival avappévn To onpa Tou Sivel o avixveutng eivat oAU peyaAutepo amod otav eival KAELOTA N
eAéyxovtag otnv €€odo Tou avixveutn av epdaviletal vypoaoia. Emedn n kavon Snuioupyel vepo
eudaviletal otnv €§odo Tou aviyveutn uypacia, auto Siamiotwvetal eUkoAa Paloviag €va ULKPO
KaBpedtdakL otnv £€060 Kol BAEMETE var BAUMWVEL Ao TNV LYPACLA. XTN CUYKEKPLUEVO XpwHaToypado dev
elval amapaitntog autog o €Aeyxog, yivetal autopata amd autov kol otn mepimtwon mou Sev eival
avappevn n dAdya KAeivel Tn mapoxn tou udpoyovou Kat otéAvel eldomoinon (alarm).

Opiletal n esvawoBnoia tou aviyveut) oe Tt 100 (range) (4). H TR t™¢ evawobnoliag sivat
avtiotpodog avaAoyn HE TNV EVTaon TOU CAHATOC, £T0L 000 UEYOAUTEPN €lval n TR TNG TO00 Alyotepo
evaioBntog Oa eival o avixVeUTAG.

Ztnv aocknon tng lovtikng xpwpatoypadiag avalvetal n Asttovpyia tng evalcOnoiag.
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Injection deiypatog

O xpwpatoypadog eival oe katdotaon standby, Ba mpémnel va mael apxkd o€ katdotaon ready.
MNatwvtag pa ¢opd To KoupTi start amo tn KovooAa Tou 0pyAavou, Ttnyaivel amno tn katdotaon standby oe
ready. 2tn katdotaon ready n por) Tou makeup eivat o€ xprion. H Aettoupyia tou agpiov makeup xpetaletal
HOvo Otav mepvael delypa pEoa amd TOV AVIXVEUTH Kal €Medn n por) tou €ival MOAU PeEYAAn otav o
Xpwpatoypddog eival og katdotaon standby n por tou agpiouv makeup eival kKAeLoTh.

AT TO KEVTPLKO TtapABupo emAEyETaL:
edit sample kat ypadetat oto Act, avolyel evag nivakag omnou:

1. otn npwtn othAn (sample name) ypadetal to £€10¢, To dvopa TNG opadag Kat oLo injection KAVETE,
nx 2020 omada Al standard 1

2. otn devtepn otAn (filename) ypadetar akppwg to iblo
(rtx 2020 omada A1l standard 1)
kat agdou Byeite amno to keAl matdte OK

21N npwtn otAAn Ba eival to ovopa ou Ba BAEnete otnv 006vn kal otn SeUTEPN TO GVOUA LLE TO OTIOLO
Ba cwBel To xpwpatoypadnua.

<> Focus #1 M=l B3
File Run Edt View Recalculation Channell Help

8| & W[l 5= L] =2 &

Actual sample Level(w) Time Channel status Method
Ch1 1 (No name) 0.00 min Offine Default meif\.\chrom-ca
Ch.2
Ch3

4 »

MOALG n VEa KaTaxwpnon Yivel evepyn, ETAEYETAL QO TO UEVOU:
View—>view sample being acquired

Kall avoiyel Eva mapdbupo omou Ba daivetal to xpwuatoypadnua kabwg Ba TpEXEL.

Bun iew Help

Pt R | [
Tme: 000 Level
10000 Mext Seapc 0 [Sample S8 cirwsdr <000 | (0FRRT 000 DAT ) (D efmlt wethod]

[iviel)

Awadikaoia KAsloipatog
Amo 1o AettoupyLko dpoptwvetal n pEB0SOG yLa To KAELOLLO TOU OpyAvou. ATO TO KEVIPLKO LEVOU:

Edit = Edit GC parameter - edit method > file open
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Exel Bplokovtal €tolpeg pebodol amod to pakeAo Anal-chemll-methods emiléyete Tn pEBodo shut down
yyyy.gcm(omou ta yyyy €ival to €tog, rtx shutdown 2020.gcm)

ItéAvete TN HEB0SO oTo Xpwuatoypaddo:
command - send method to GC = ok
(akoUTE TAAL TOV avtioToLXo NXOG, Lo adUVApOG Ao TPLY)

Me tn néBodo autn kAgivel n dAoya Kal XaunAwvouv oL BEpUoKpacies, oTov eLcaywyEa, oto polpvo
KOl 0TOV avixveutn. MOALG Téoouv oL Beppokpacieg KAEIVETE TIG MOPOXES TwV aepiwv (Air, Hz, He) amo Tig
BaABideg toug otn GLAAN KaL OTO LOVOUETPO.

OAoKANpwoeLg
MNa TNV OAOKARPWON TOU XPWHATOYPADALATOC, TIPWTA AVOLYETAL TO XpwHaTOYpAdnUAL:
view chromatogram —>file = load chrom = Anal-chemll-methods

Avolyete o emBupunTtod apyxelo pe Baon ta ovopata mou €xete dSwoel, Pe To Tou Ba avoifel Ba yivel
autopatn oAokAnpwan, XL puBULOEL TO MPOYpAPUA VA KAVEL auTOpaTn oAokApwon). Kavete zoom yla va
¢davouv kaAuTtepa oL KOpUDEG.

Ano to show eivat Suvatr n emhoyn (baseline, Retention time, peak name).

R\hﬁu Chiomatogram (0% SChiom-Cord 32 bitsDATAATeati W [HIEIE3

peak data = view peak data g gy i S

SACIETFRIEIAS

Kataypadete yia ke kopudn 1o xpovo €KAoucng Kot

3859 T15 B tc 7 B0 mi/ak
T0 peak area i | 1
1572 = L — |
o (] 1990
. . . . o
JWOETE TNV ELKOVA YLOL VO UITTOPECETE VAL TNV EXETE OTNV T Tt

avadopd oag.

file = print = save to pdf

[rivick)
| BI5.9 Anthiacen
IIr],I 9715 Carby
80 | B55.1 Aciidin  §97.9 /
1572 .____."‘ i - _I'\._.éﬁ.._“____,.;____,-’_ e
T3 [see] 9549
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Xelplopog opyavou AA Agilent 55B

. Evepyomoinon opydvou
Il. EmAoyn avtiotowyn uebodou yla kabe otolxeio
lll. BeAtwotomoinon cuCTANOTOG
IV. BaBuovounon yla to avtioToL o oToLXElo
V. Métpnon delypdtwy
VI. KAeiloluo opyavou

I. Evepyomoinon opydvou
e Avoifte 10 Slakomntn tpododoaoia.
e Evepyomnoliote tov anmoppodntrpa.
® AvoifTe TIG pOEC TWV aepilwV (0P KoL AKETUAEVLO).

Il. Emloyn avtiotown pebodovu ywa kabe otolyeio

Ano 1o pevou ‘Load method’ oto nedio ‘Use’ enthé€ete tn owotr péBodo

Ol puBuioelg Aettoupyiag opilovtal oto pevou ‘Instrument Parameters’.

e Instrument mode:
emloyn amoppodnon f ekmounn (emAéyetal anoppodnon)
e Active lamp:
evepyonoinon Adunag (8€on 1 yiwa tn Auxvia tou Mg katl 6€on 2 yia tn Auyvia tou Ca)

e Active current:
TO PEVHA TNEG AQUTTAC YL TNV EVEPYOTOLNON TNG, yLa To Mg GUVLOTAUEVO €ival To 4 (e PEYLOTO
10 10) Kat yia to Ca eivat to 10 (pe péyloto to 10)
e Standby current:
TO peU A AVOOVAG yLa OTav N Auvia eival oe avapovn (emthoyn 0)
e D2 correction:
yla tnVv evepyomoinon r anevepyomnoinong tng dtopbwaong D2 (dev xpnotuomnoleital)
e Gas type:
lNa to €i6o¢ Tou agpiou mou Ba xpnotpomnolnBel (emhoyn air- acetylene)
e Wavelength:
TO UNKOG KUMATOG TNG Auxviag yia to Mg 202.6 nm, yia to Ca 422.7 nm
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o Slit:

To paopatikd eUpog {wvng oTo Hovoxpwpdtopa yia to Mg eivat 1.0 kaBwg kot yia to Ca 0.5
e Save method.:

anoBrikeuon uebodou

Ol puBuioelg TnG Hétpnong opilovtal oto pevol ‘Measurement Parameters’

e Next Sample:
opileL Tov aplBuod tou delypatog, emAéyetal o aplOuog 1.
Batch number:
opileL Tov aplBuod tng matpidag, emAéyetal o aplOuog 1.
e Pre-read Delay:
opilel to Ypovo mou Ba tpaPadel deiypa, mpwv apxilet av 1o Kataypddel (cuvABwg
XPnoLUomoLeiTal otav ival o€ xprion €vag auto sampler), , emAéyetal o aptBuocg 0.
e Read Time:
OplileL to xpovo katd Tov omolo PHeTpate To delyua, emAéyovtal 5 sec.
e Replicate:
OplileL mooeg dopég Ba petpnBel 1o kKABe delypa divovtag cav TEALKO AMOTEAECHO TO LECO
0po Toug, emiAéyovtal 3 PpopEc.
e Precision:
AvTi yL0 TO HECO OPO TWV HUETPHOEWV, TIPAY LOTOTIOLEL CUVEXWG LETPHOELG LEXPL VO TIETUXEL TNV
emBuuntn akpifela (%), S&v XpNOLLOTOLELTAL OTN CUYKEKPLUEVN AOKNON.

lll. BeAtlotOoMoOincn GUOTAKATOG
Mnyaivete oto pevou ‘Optimization Page’.

EvuBuypappion Tou kavothpa

XpNOLUOMOLAOoTE pia amnod T Talvieg KaBaplopou Kal EUBUYPAUULONG KAUGTH PO TTOU TTAPEXOVTAL OO TNV
Agilent yia va evtontioete t Stadpopun wtog.

e [leplotpePte O Kawotnpa meEfoviag Toug odoviég tng AaPng meplotpodng, HEXPL N OXLOUA va glval
mapAAANAn pe t dtadpopun tou dwTtog.

e TomoBetrote T KAPTA EUBUVYPAUULONG OTN HEDN TNG UTIOSOXNG TOU KauaoThpa Kot puBuiote to U og
Tou Kavotipa (kouuni A) péxpL n pwtelvr) S€oun va MEGEL 0TN TIEPLOXH TTPOOPLOUOU.

Twpa pnopeite va avayete tn pAoya Kot va BEATIOTOMOL)CETE TO CHLLA.

Ma va avayel n pAdya:

e [latnote to mANkTpo <Flame on> kal KpaTHOTE TO MATNHUEVO £wC 6TOU va avaeL n dpAoya.
e Avappoonote 50 mL ano to KatdAAnAo StaAvTn.
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o 0O&ebwtiko (Aépag): ApLotepd POOETPO, N Uil 0TO UYPOG TNG KOKKLVNG YPOLUAG.

e  Koavouo (akeTtuAévio): AfLd poOUETpO, N urtidta oto 1.

BeAtiotomnoinon Tou CHUATOG

Matrote 1o MARKTPo <Optimize> kal emAEETe TV el oyn ‘Signal'.

Avappodnote tudpAd deiypa kat matrote pali ta mAnktpa <Alt> kot <Read> yia va pndevicel to
onua.

Avoappodnote éva mpotumo StdAupa mou Ba dwaoel anoppoddpnon TouAdxiotov 0.2

MapakoAouBnoTe TN Pnapa crnuatog Kal pubuiote To UYPOG TOU KAUGTHPO XPNOLLOTOLWVTAG TO
€€WTEPLKO Koupri (A) Tou puBULOTA KAUOTAPA YL VO OIMOKTAOETE TN UEYLOTN amoppodnon (aAAd
Slatnpnote to kauotApa KAtw amnod tn Stadpoun g d€oung Tou dwTog).

Metakiviogte opl{ovTia To kauothpa (kouurnti (B) puéxpt va BeAtiotonolnOel to oriua.

efwteptko kKoupri (A):
puBuileL To UYP oG TOou KavoThpa
E0WTEPLKO Kou i (B):

puBuileL To kKavoTHpPaA OTNV
opLlovtia Ban.

BaOovOpunon yla To avTioToLyo oToLXElo

Amo to pevou <Optimize> emAéyete Tnv emdoyn ‘Signal'.
Avappodnote tudpAd deiypa kat matrote pall ta mAnktpa <Alt> kot <Read> yia va pndevicel to
onua.
Mnyaivete oto pevou ‘Parameters Calibration’.
Standard Conc. 0 (u€Tpnon TudAou).
210 medio auto yivetal n pEtpnon tou TudAol delypatog, £xel oplotel n Tl pndév kat dev

oAAAQZEL.
Standards 1...5 (Mpotuna 1 ... 5).

1. Tpadete Tn TIUA TNG CUYKEVIPWONG KAl TATATE <enter>

2. Tnv emAé€ete Eava kat matdte <Read> yla va LeTproeL.

3. Av bev elval to emBuuntd amotéAecpa matdte ava <Read> yla va yivel pua emunAéov

MHétpnon tou delypatod.
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V. Métpnon deypdtwy:
OL mapAUETPOL HETPNONG £XOUV pubuLoTEL TO pevol ‘Measurement Parameters’ .

e [latote to mMANKTpo <Read>.

e TomoBetroete kKatdAAnAo delypa kat matiote to MARKTPo < Read> yia va petpnOel.

e Av bev eival To emBUUNTO amotéAeopa matate ava to MANKTpo <Read> yla va yivel emuntAéov
MHétpnon tou delypatod.

e Emavaldapete to mponyoUuevo BApa yla ta urtoAouta Selypoata.

Ta anoteAéopata epdavitovral o€ popdn mivaka n otnAn ‘mean’ epdavilel tn péon T ya kabe
anotéAeopua.

EruAéystan tn péEO0SO Tou EMOUEVOU OTOLXELOV
Ko emavaAdpete ta fpata IV ko V

VI. KAeiowo opyavou:
o Adnvete va tpafnéet Alyo TudpAo delypa wote va kabaploetl N KauoTthpag.
e KAeivete ™ pAoya.
e KAelvete ta aépla.
e KAeivete tov amoppodntipa.
e Anevepyornoleital to dpyavo.
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