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Katravoun piag diaAupevng
oUciag JETA&U dUo uypwv PACEWV.
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ExkxOAion PHETAAAIKOU I6VTOG e

Yoartikn
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Mukvn
opYQVIKN
Ppaon
(n.x.
CHCl,)

XnAIKO unokataotaotn. H kKUpia popen Tou
METAAAOU oTnv udATIKA gdon eivar M7+, evw otnv

opyavikn ¢paon eivar ML,,.

KAQOIKA EKYUAION
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ExxXUAION PHETAAAIKWV IOVTWV N S NH

oe CCl, pe d18eizdvn. 2e pH 5, o Cu?+ | “Pb |
eKxXUAizetal NnAnpwg ortov CCl,, evay o Pb2+ N—<NH \SJ\
Kal o Zn?" napapévouv oTnv uddatikn ¢pdon. [



Xpwuaroypaeia

Epeupédnke atmd tov Pwoo BotavoAdyo Mikhail Tswett oTIC apx£C TOU €IKOOTOU QlwvdA.
XPNOIUOTTOINOE TV TEXVIKN AUTH YIA VA OIAXWPICEI QUTIKEG XPWOTIKES, OTTWG O XAWPOPUAAEG Kal
01 EavBo@UAAEG, pe diafifaon dIGAUPATOC TOUG HECW UAAIVOU CWANVA, 0 OTToiog ATV YEUATOG UE

ECAIPETIKA AETTITO avOPaKIKO aCBECTIO.

O1 dlaxwpIOUEVEC OUTIEG EPaVICOVTAV WG EYXPWHES CWVEG.
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Bagiletal otnv idia apxn ME TNV EKXUAION aAAG N pia

@aocn diatnpeital otadepr) Kal N AAAn Kiveital.



Kivntn @aon (mobile phase): utropei va ivai
a€PIo, UYPO N UTTEPKPIOIPO PEUCTO, 1000
OTTOU KIVEiTaI TO dEiyMa.

supercritical
fluid

Aldypapua @AcEwv
TTieong-6epuokpaaiag
Tou CO2

Pressure
P (bar)
=
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2r1arikn @aon (stationary phase): eival kaBnAwuévn o€ pia oTAN [ o€ Pia oTEPEN ETTIPAVEIQ.

O1 dU0o QaceIg eTTIAEyOVTAl £TOI, WOTE TA CUCTATIKA TOU OEIYNATOC va KATAVEUOVTAl HETALU
TNG KIVNTAG KAl TNG OTATIKNG @ACNG O€ dIAPOPETIKO BaBuo.

Ta ocuoTaTiKA Tou dEiypaTog diayxwpidovTtal KaTaAauBAvovTag To KaBEVa CEXWPIOTEC TAIVIEG 1
(WVEG KAl OTn CUVEXEIQ UTTOPOUV va TTPO0dIoPICO0UV TTOIOTIKA /KAl TTOCOTIKA.
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[Mpogih CUYKEVTPWONG



Xpwuaroypdenua: ypaenua mou O&iXVEl TNV QTTOKPICN TOU AVIXVEUTN) GUVAPTHOEI TOU XPOVOU

ékAouong.
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Xpovog —-

XpOvoc Katakparnongs n xpovoc avaoyeonc (retention time) tr: givar o xpovoc¢ armo 1n oTiyun
TNG £YXUONC TOU OEIYUATOC UEXPI TH OTIYUN TTOU N KOPpU®H ThE ouadiac @Baver oTov avixveuTn.

VEKPOGS xpovog (dead time): O xpovog tw (1) ty) ToU xpEIadeTal yia va @OAael uia un
KATaKpQToOUUEVN ouadia OTOV aVIXVEUTH.

H TaxuTtnTta petavaoTeuong TNG PN KATAKPATOUPEVNG OUTIag gival ion TTpog TN HECN TaXUTNTA
TWV MOoPiwV TS KIVNTAS ¢Aaong.



PuBuiouévog xpovog Kartakparnaong: o XPOVog TToU arTaiTeiTal yia va UETAKIVNOE uia ouoia o€
OA0 TO UNKOSC TNG OTHANG TTEPAV TOU XPOVOU TOV OTT0I0 XpEialeTal o diaAuTn¢ (o orroiog Ogv
Karakpareirai).

Taxurnra pong oykou: OYKOS KIVNTAS pAanS TTou OIEPXETAI HEOW TNG OTHANG avd uovada
XpPovou (mL/min).

[ pauuikn taxornra pong: amrooTacn ava yovada xpovou 1mou diavuel o d1aAuTng (cm/s).

Aiayxuon: H uerakivnan popiwv arro uia mepIoxn UWNAOTELNS OUYKEVTOWAONG O avTiaoToixn
XaUNAGTEPNC CUYKEVTOWONS LE Tuxaia Kivnan Twv uopiwv. 21a uypd givar 10* @opéc
Bpadurepn arr’ or oTa aépiq.

2UVTEAEDOTNC OIGxUONG: METPA TNV TAXUTHTA UE TNV OTTOIa KATTOIQ ouadia KIVEITAl Tuxaia UTro
OUVONKES dIaQOPETIKNG TUYKEVTOWONGS (UWNAOGTELOC OTa A&pia).
Auénon tou mAaroug tnC wvng Piag O1aAuuévng ouaiag Adyw diaxuanc.
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Méon ypauuikn taxurnta UETavaoTeuons (Kivnong) uiag ouaoiacg:

L
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otrou L: yikog mAnpwuévne (makerapiouévng-packed) oTAANG.

Méan ypauuikn taxornra Kivnong u Twv Uopiwv 1NS KIVNTAS Qaong:

L
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OTTOU tm: VEKPOG XpOVvog, dnAadr) o HECOG XPOVOG TTou XpelaleTal Eva JopIo TNG KIVNTAS ¢Aong
yia va ¢Bdoel atnv €000 TNG OTAANG.



Tagivounon TwV XPWHATOYPAPIKWY TEXVIKWYV

O1 XpWHATOYPAPIKES TEXVIKEG MTTOPOUV VA TALIVOUNBoUV pe dUO TPAOTTOUG:

1. Me Bdon 10 €id0C TWV CTATIKWY Kal KIVNTWV ACEWYV, TTOU BPiOKOVTAl OE ETTAPN.
Xpwuaroypagia atnAng: n oTATIK ¢ACH CUYKPATEITAI
O€ MIa OTEVH OTHAN.
Ermmiredn xpwuaroypagia: n oTATIKI @Acn oTnpEifeTal . “
O€ MIa €TTITTEDN TTAGKA ) OTOUG TTOPOUG EVOG XAPTIOU.
"6

2TNV TTEPITITWAN QUTH N KIVNTH @ACN KIVEITAI JETW TNG

31 $1

OTATIKNG @ACNG UE TPIXOEION PAIVOUEVA 1) UE TNV ETTIOPACN

NG BapuTnTag.

S5

2. Me Bdon Tov TUTTO TwV KIVNTWYV KAl OTATIKWY QACEWY KAl TO €id00C TWV ICOPPOTTILV, Ol

OTTOIEC EUTTAEKOVTAI OTNV AVTOAAQYH TWV SIGAUNEVWY OUCIWYV PETAEU TWV QATEWV.

Yypoxpwuaroypagia Kol Agpioxpwuaroypagia.




Xpwparoypagia EKAouong

ot O'Tﬁ)\rl Ariypa Ko giom
O1 A ka1 B diaxwpilovTal pe V. ST -
Xpwparoypagia oTnAng e A B 3

BonBeia kivnTAG @aong. H ékAouon
guvioTartal oTnV TTapaAapn Twv

MopiwV (A 1I6VTWV) TwV ouciwy atrd

TN OTAAN ME OuveEX TTPOCONKN

OI0AUTN. Ta cuoTaTIKA TOU

OEiyMATOC KATAVEUOVTAI JETAEU TWV

dU0 PATEWV. ;E;::;
Xpwuaroypapnua: Aaupaverai oviin
OTaV £VAG AVIXVEUTHG TTOU

QATTOKPIVETAI OTN OUYKEVTPWON TWV
OIOAUPEVWYV OUCIWY TOTTOBETNOEI

oTnVv £€¢000 TNG OTAANG Kal TO Crua

TOU KATAYPOAPEI WG ouvapTNON TOU
XPOVOU.

—— AVIYVEUTHS
Apaiwon avaAutn. O diaxwpIouog fo 2 t t ty

TWV OUCTATIKWY ouvodeUETal o
oxedOV TTAVTOTE ATTO APAiwaoT TOUG.

O1 avixveuTéc TTPETTEL VA Eival TTOAU
TTEPIOOOTEPO guaioBnTol, a1’ 600

Ba xpeladdrav, edv n d1adIKaoia TOU
olaxwpIoYouU dgv ATAV ATTOPAITNTN.  (F)

T
VLY VELTH
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Emidpaon Tng TaxuTNTOG HETAVAOTEUONG KAl TNG d1EUpuvong TG (wvng oTn
O1aXWPICTIKE) IKAVOTNTA
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XPOVOC KATUKPATNONS —————i

Katatouég (profiles) cuykevipwoewy Twv dIaAUPEVWVY OUuCIwVY A Kal

B o€ éva Tpwipo (t1) kal éva peTémeita (t2) oTadio TnNG EKAouong atro

TN XPWHATOYPOQPIKI OTAAN
H oucia A Katakparteital IoXUPOTEPA KAl ETTOPEVWG N METAVACTEUON TNG TTPAYUATOTTOIEITAI JE
BpaduTtepo pubpo. H peTakivnon mpog tnv £€€000 TG OTAANG ouvodeueTal atrd augnaon Tng
aTOoTAONG YETACU TWV (WVWYV Kal TTapAAANAa, ol (wWveC dIEUPUVOVTA.

Eival duvartov va Bpebouv ouvOnkes KATW ATTO TIG OTTOIEC N OIEUPUVON TTPAYUOTOTTIOIEITAI E
BpaduTePO pUBPO 0€ oxEoN WE TO dIAXWPICHO TwV (WVWV.

OewpnTIKA, TTANPENG JIAXWPEICHOS TWV OUCIWV Eival EQIKTOG, APKEi va gival JEYAAO TO PKOG
NG OTAANG.



2Ta0EPEG KATAVOMNAG

locOppPOTTIEC KATAVOUNS TOU avaAuTn METAEU KIVNTAC KOl OTATIKAC @AoNnc.
MNa N dioAupévn ouaia A, uTTopoUdE va yPAWOoUuE

r
2N

A

Kwnt —7 oTat

H otaBepd 1coppoTTiag K Tng digpyaaciag avagéperal we orabepd karavoung (distribution
constant)

Cs: YPOUMOMOPIOKI OUYKEVTPWAON TNG OUCIAg OTn OTATIKA @ACN Kal Cys: YPAUMOMOPIOKN
OUYKEVTPWON TNG OUCIag aTnV KIvNT @Aon.

2TNV 10QVIKNA TTEPITITWOoN, N TIUA TNS K gival oTaBepr) o€ PIa eupEia TTEPIOXT CUYKEVTPUWOEWVY
TNG ouadiag, dnNAadn N Cs cival euBEWC avaloyn TTPOG TNV Cy.



2XAMA XPWHOTOYPAPIKWY KOPUPWV

2TIC TTPAYMATIKEG OTNAAEG, N K
(oT0BePd KATAVOMNG) METABAAAETAI
OO0 QULAVETAI N CUYKEVTPWON

NG dlaAupévnG ouaiag Kal ol
KOPUYEG YivovTal AOUNUETPEG
(EM@AvION OUPAG ) METWTTOU).

To ypagnua Tou C, évavti Tou C
(o€ dedouévn Bepuokpaaia) "
KaAgiTal 1060epun.
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l06BepueC TTPOCPOPNONG Kal N ETTIOPACTH TOUC
OTO OXNMA TNG KOPUPNG EKAouong



2X€on METASU MEONG YPOMMIKAG TAXUTNTOG METAVAOTEUONG KAl OTAOEPAG
Katavoung K

TaxutnTa JETAVAOTEUONG WG KAGOUA TNG TaXUTNTAC TNS KIVATAG @ACNG:
Vo= U X KAOGUE YPOVOD TURULLOVIC T1)C OUGLHS GTIV KIVI|TI) QUG

To KAGOuQ auTo €ival ico TTPOG ToV HECO APIBPO YPANUOUOPIWY TNG OUCiag aTnV KIvnThH ¢Aon
TTPOG TOV OAIKO QpPIOPO YPANUOMOPIWY TNG OTN OTHAN:

YPOLHONOPI QUTIOS GTIV KIVITI] QUcT)

V=1U >

OAKG VPOULLOUOPIT TS OVCLOS
- {-'1_11'-;1_1 1
V=K —————— = UX ——
CuVig + ¢5Vs L+ Vs ieyVy

Me avTtikatdoTaon NG K otnv e€icwon auth AauBaveral

- 1
Vo= U
1 + KT /Wy,




O mapayovrac¢ karakparnong (retention factor) i mapdyovrag ywpnrikdrnrac (capacity factor)
TTEPIYPAPEI TN METAVAOTEUON TWV DIGAUNEVWYV OUCIWYV OTIG OTHAEG. 1a TV ouadia A, o
TTaPAyoVvTaG KaTakpAatnong k'a opileTal wg:

- 5 - ].
k' _E"ALE V= HX
47 V. 1 + KV /Wy,
otTou Ka gival n otaBepa /
g iaA.
KATAVOWMNG YIia TNV ouaia _ ) - I I
V=1Uu - 1 — H=—
1 + k N [p L s
YTtroAoyietal n Tiuf Tou K'a a1Td £€va Xpwuatoypdenua:
L L 1 to — 1t
- , n = L
ty  ty 1+ & < t

MNa k'a< 1 n €khouon gival TaxuTarn, k'a> 20, peyahol xpovol Katakpdtnong



2XETIKEG TAXUTNTEG HETAVAOTEUONG: MNMapdyovTag EKAEKTIKOTNTAG | OXETIKI
KOTOKPATNON a

O mapayovrac ekAektikornrag (selectivity factor) a piag otiAng yia duo ouaciec A kai B:
Kg
K

E|I_=
A

OTToU, KB: OTOBEPA KATAVOUNG VIO TNV IOXUPOTEPOA KATAKPATOUNEVN ouaia B kal Ka: otaBepad
KATAVOUNG VIO TNV a00evEOTEPA KATAKPATOUPEVN ouaia A.

K.l
Na k' = ; S
I_if

TTPOKUTITEI MIO OXEON METAEU TOU TTAPAYOVTA EKAEKTIKOTNTAC JETAEU OUO OUCIWYV PE TOUG
QAVTIOTOIXOUG TTAPAYOVTEG KATAKPATNONG:

I , g — Ty
[1 == ‘IE k__i _
k', Fag
()~ 1y
(tg) 41—ty

YT1ToAOVYICUOC TNC TIUNC TOU & AT1TO T OEO0UEVA TOU XPWUATOVPOAMAUOTOC




Mapadeiyua

Miyua Bev{oAiou-ToAOUOAIOU €I0AYETAI O’ EVa XPWHATOYPAPO. AV 0 VEKPOG XPOVOG gival 42
S, TO BevOAIO ekKAouETal OTA 251 S KAl TO TOAOUOAIO aTtraiTei 333 s, va BpeBouv ol
pUBUIoHEVOI XPOVOI KATAKPATNONG, O TTAPAYOVTAG KATAKPATNONG KABE oudiag kail o
TTAPAYOVTAG EKAEKTIKOTNTAG.

PuBuiouévol xpovol KatakpAaTnong

t." =tg —ty, = 333 —42 = 291 s (ToAouoAIO)

r_Ir — Iy
O1 TTAPAYOVTES KATAKPATNONG Eival kg = . '
BevlOohio: (251 -42)/42=5,0
ToAouoAio: (333 —42) /42 =6,9
(Tr)p — Tx

O mmapdyovTtag eKAEKTIKOTNTAG €ival O =
['r?. ) 4 'ri_f

a=(333-42)/ (251 — 42) = 1,39



ATTO00TIKOTNTA XPWHATOYPAPIKAG OTAANG

H xpwpaTtoypa@ikry 6TAAN €ival avaAloyn YE UIA ATTOOTAKTIKA OTAAN, Kol atToTEAEITAI ATTO £va
ap1Ouo dIaKPITWV, AAAG CUVEXWY OTEVWY BOAANWY TTOU OVOPALOVTAI BewpnTIKES TTAGKEC.

OePHOHETPO O aTuOG CUUTTUKVWVETAI OTA YUAAIVA ToixwuaTta (Siokoug)
MEOa OTn OTAAN Kal Eavayupidel TTIOCw OTO UTTOKEIMEVO
uypo, ME ETTAVAPPON TOU ATTOOTAYMATOC. O 110 (£0TOC
QioKOC €ival oToV TTUBPEVA Kal O TTI0 KPUOG OTNV KOPUYA.
2. € OUVONKeC oTaBEPNC KATAOTAONG, O ATUOG KAl TO UYpPO o€
KGBe dioKo gival o€ Ico0ppoTTia (Icopporria aryou-uypou). To
TTI0 TITNTIKO CUOTATIKO TOU PEIYMATOC PEUYEI WG AEPIO ATTO
TNV Kopu@r TNG oTAANG. O diaxwpIoPog €ival TTIo
QATTOTEAECUATIKOG E TNV TTPOCONKN TTEPICOOTEPWYV DIOKWV.

KAaouarikn
aTAAN

‘E€odoc vepou

ZUNTTUKVWTAG

ANTIZTOIXA

Mia xpwpuaTtoypa@ikr) OTrAN ATTOTEAEITAI
atro évav PJeyAAo aplBuod CexwplioTwy
TTAQKWYV (MIKPWYV THNMATWY OTAANG). 2€ KABE
TTAGKQ UTTOTIBETAI OTI TTPAYUOTOTTOIEITAI PIO
IcoppPOTTia TNG dlaAUNEVNG OUTiag HETACU
KIVNTAG Kal OTATIKAG ®Aong. H kivnon Twv
OUCIWV TTPOG TNV £€000 TNG OTAANG
BewpeiTal W¢ PIa BAPA-TTPOG-BrHa
METAPOPA TNG £EIC0PPOTTNPEVNG KIVATAG
@Aaong atmrod TN Jia TTAGKA oTnv AAAn.

Eicodoc vepou

OewpnTkn MAAKA


https://el.wikipedia.org/wiki/%CE%A3%CF%85%CE%BC%CF%80%CF%8D%CE%BA%CE%BD%CF%89%CF%83%CE%B7
https://el.wikipedia.org/w/index.php?title=%CE%99%CF%83%CE%BF%CF%81%CF%81%CE%BF%CF%80%CE%AF%CE%B1_%CE%B1%CF%84%CE%BC%CE%BF%CF%8D-%CF%85%CE%B3%CF%81%CE%BF%CF%8D&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%91%CE%AD%CF%81%CE%B9%CE%BF

ATTOOOTIKOTNTA XPWHATOYPAPIKAG OTAHANG
H Bswpia twv mAakwy avTikataoTtabnke amd 1N Bswpia 1n¢ tayxurnrac, Teidr) dev
EPMVEUCE TN IEUPUVON TWV KOPUPWV PE KATTOIO INXAVIOTIKO TPOTTO.

(1) vwocg tn¢ mAdkag H kai (2) apiBuoc rwv mAakwv N.
L
N=—-
H

OTTOU L €ival To uRKog (ouvrBwg g cm) Tou TTANPWHEVOU TUAPATOC TG OTAANG.

H a1rodoTIKOTNTA TWV XPWHATOYPAPIKWY OTNAWY AUEAVEI JE TOV APIBUO TWV TTAAKWY Kal
000 TO UWOG TNG TTAAKAG YivETAl MIKPOTEPO.

Ta Uwn Twv TTAAKWY KUPAivovTal atrd HEPIKA DEKATA £WG KAl JEPIKA XIANIOOTA TOU cm.



[oia n oxéon ueraéu Twv KOPUPWV EVOS XPWUATOYPAPNUATOS KAl TWV KAUTTUAWYV
KQVOVIKAG KATavVounS o@aAudrwy (KautruAe¢ Gauss)?

4 (0 MeraéU Twv Kopupwyv evog
/ \ XPWUATOYPAPAUATOS KAl TWV KAUTTUAWY
KQVOVIKNS KATAVOUNG OQAAUATWY (KaQUTTUAES
68% Gauss) dIaTTIoTWVETal opoIdTNTA.
¥
-l ! p+lo X
: (i)
95%
u-2a .,L' u+2o X
4 X
(iii))
99 79, OTTOU X €ival N JETPOUPEVN TIUA KAl Y N
' ouxvOTNTA EYPAVIOAG TNG
-3 L u+lo X



KaBe uoplo ouaiag Kata Tn JETAVACTEUCT TOU U@ioTaTal TTOAAEC XIAIAOEC JETAPOPES ATTO TNV
KIVQTA @ACn OTn OTATIKA KAl AvTioTpoYa.

Mepika uopia KivouvTal YPAYopa, ETTEION TuXaia BpiokovTal oTnV KIVNTA ¢Acn yia HEYOAUTEPO
XPOVIKO dIAcTnUa atrd TOV JECO XPOVO TTAPANOVAG Kal AAAa KaBuoTeEpoUV €TTEIdN BpiokovTal
YIO HEYOAUTEPO XPOVIKO DIACTNUA OTN OTATIKA AOn.

] UL VU VE U TH] —d
i
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ADOVO =

ATTOTEAEOUQ: CUMMPETPIKE dIACTIOPA TWV TAXUTATWY YUPW ATTO UIa HECT TIMK, TTOU ATTOIOE!
TN MECT CUPTTEPIPOPA TOU POopiou.

To eUpoc TS (wvNgS aucdavel KABWC auTr KIVEITAI TTPOC TNV £€000 TNS OTAANG, ETTEION
TTAPEXETAI TTEPICCOTEPOG XPOVOG YIa va cupei n idla n dieupuvon.

To eupog 1n¢ {wvng givar avaAoyo mpo¢ Tov XPOVo TTapauoviS TNS ouaiac arn artiAn Kai
avTIOTPOPWCS AVAAOyo TTPOS TNV TaxUTNTA PONS TNS KIVNTAS pAang.



OpI1ou6G TOU UYoug TTAGKAG

To eUpoG pIag KAPTTUANG Gauss ouvoEéeTal Aueca Pe TN HETABANTOTNTA () dlakUuavaon) 02 i
TNV TUTTIKI ATTOKAION TWV JETPACEWV.

Ywoc Tn¢ TTAGKaC BewpEeiTal To NAKOG TNG
OTAANG TO OTTOIO TTEPIEXEI (OTNV £€000 TNG
OTAANG) KAGOMA TOU avaAuTn TTou

BpiokeTal ETACU TWV B€cewyv L — o Kkai L.

Kotarops avokim
OTO0 TERDS TS MEQLOY, =
PE TO vhixd MNpwong

PO —

& |L—]1:rr |.L+ 1)
ES
- T /1 |~
. “
; H — i
: L
: | III\_
L
AvavuBeioo aROoTOoT] —
, - . , (e} Y hd oo s
KaBwg 10 euBadd KATW atrd TNV KAUTTUAN Jo e
i ) ; i & ) &
KAVOVIKOU O@AAUOTOC JETACU TwV BEcEWV n L -
+0 €ival TTePITToU To 68% TOU OAIKOU Evoorywyt) delyparog AVEVEUTH|S
eUPadou, 1o UYWog NG TTAAKAC (e Bdon »
r ’ r r 4 r J
TOV OPIOHO) TTEPIEXEI TTEPITTOU TO 34% TNG Opiop6g Tou Uyoug TTAdkag  F

TTO0OTNTAG TOU AVAAUTH.
MikpdTepO UWOG TTAGKAG, OTEVOTEPN KOPUPN.



["pa@ik) HEBODOOC UTTOAOYIOUOU TNG TUTTIKNG ATTOKAIONC MIOC XPWHATOYPAPIKNS Kopupnc: W = 40

SN OVIFVEUTE] —
=

-

Jr"l—.li' --"-.'l

U X PovOg——s-

DépovTal EQATITOPEVEC OTA CNUEIQ KAUTIAS OTIC U0 TTAEUPES MIAG XPWHATOYPAPIKAG
KOPU®NG Kal TTPOEKTEIVOVTAI, WOTE VA OXNMATICOET Eva Tpiywvo PE TN ypapun Bdong evog
XPWHATOYPAPrHATOG.

H em@aveia Tou TpIywvou gival TTEPITTou To 96% TNG ETTIPAVEIAS KATW ATTO TNV KOopu®r]. To
96% TTEPITTOU TNG ETTIPAVEIAG KATW ATTO YIa Kopupry Gauss TTEPIKAEIETAI OTO dIAOTNUA £20
yUpw atrdé 10 onueio Tou peyioTou. ETTouévwg, ol TOPEG BpioKovTal TTEPITTIOU OTO £20 YUpW
atrd 10 onueio péylioTou, otrdTe Ba gival W = 40.

~

i !
[ T |

P'"'T — 1 6 |
\ W




H dieupuvon TG Xpwpatoypa@iknig (wvng (i Kopueng) cival atroTEAEoua TNG KaBopiouévng
TaxUTNTAG TTPAYMATOTTOINONG OIAQOPWY DIEPYATIWV NETAPOPAS HALAG KATA TN
METAVAOTEUON MIOG OUCIAG KATA UAKOG TNG OTAANG. MEPIKES aTTd TIC TAXUTNTEG AUTEG Eival
ouvaTtdv va eAeyxBouv pe pUBUICH TWV TTEIPAUATIKWY METARANTWV.

Emidpaon Tng TaxuTnTag PONG TNS KIVNTHG PAONG
H Bswpia tn¢ raxurnrag Tou EpUNVEUEL T OIEUPUVON TWV XPWHATOYPAPIKWY (WVWV
TTPOPRAETTEI YE ETTITUXIA TN MOP@N) TOU dlaypdupaTos H we pog u. Aidypapua van Deemter.
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(B} Arpwoypopatoypadio

Emidpaon Tng TaxutnTag pong TNG KIvnTAG ¢Aaong oto UWog TTAGKAG 0TV (a) uypoxpwuaToypagia
Kal (B) agploxpwpartoypaia



2x€on METAEU TOU UPoug TTAGKAG Kal TwV HETARBANTWY TNG OTAHANG

‘Exouv d1atuTTwOEl TTEPIOCOTEPES ATTO OWOEKA PABNUATIKEG EKPPATEIG, TTOU CUOXETICOUV TO
UWog TTAGKAG JE TIG METAPBANTES TNG OTAANG ME DIAPOPETIKOUG BaBuoug eTmTUXiac.

Kauia atrd TG e€I0woe€Ig auTéG Oev punVEUEl TTARPWG TIC TTOAUTTAOKEG PUOIKEG
AAANAETTIOPAOCEIG TTOU 0dNYyoUV aTn dIEUPUVAN TWV KOPUPWV.

QoT1600, HEPIKEG ATTO AUTEG, AV KOl ATEAEIG, UTTOOEIKVUOUV TOUG TPOTTOUG BEATIWONG TNG
ATTO000NG TWV XPWHATOYPAPIKWY CTNAWY Kal Hid OTT” AUTEC TTAPOUCIACETAI OTN OUVEXEIQ.

MaBnuaTikh TTPOCEYYION TNG CUPTTEPIPOPAC TWV XPWHATOYPAPIKWY OTNAWV: £€icwan van
Deemter

H:A+§+Cu
u

OTTOU H: UWog TNG TTAGKAG 0€ cm, U: YPOUMIKA TaxuTnTa TNG KIVNTAG AoNG o€ cm/s Kal

A moAAamAornta diadpouwyv pong,
B: diaunkng diaxuon Kai
C: yeragopa ualag peraéu acewyv (xpovog eE1I00pPOTTIONCS)



Aigpyaoia Opoc oTnv van Deemter 2xX€on oTAANC KAl avaAuTn

[ToAAUTAOT T GLOGPOUGEY PON|S A A=2hdp
5B _2yD,

Atopniin: ddyvan B/u ? - N

o — s (K,
Metogopd poloc HETUCD VYPIS Kol OTd- M= ——U
TIKT]S QOO Coul D,

¥

. . fa (K)d

Metogopd Waldc STV KIVITH QOGN Cypti Cy 1 = D u

A, Y: OTABEPEC TTOU ECAPTWVTAI ATTO TNV TTOIOTATA TTARPWONG TNS OTAANG

B: ouvteAeoTnC dlapnkoug didxuong

Cs, CM: OUVTEAEOTEC METAYOPAG PALAG OTN OTATIKA KAl oTNV KIVATH @Acon, avTioToixa
u: MpappIkg TaxuTnTa KIVATAG AoNG

Dwm: 2uvTeAeoTAG didxuong OTNV KIivnTA pAcn

Ds: ZuvTteAeoTAC d1GxuoNnNg OTn OTATIKA pAcn

k‘: MapayovTtag KaTtakpATnong

dp: AiGueTpoC TOU UAIKOU TTApWONG

dr: Naxoc¢ TNS uypNnG ETTIKAAUWNG TG OTATIKAG PACNS



Opo¢ TTOAAATTAGTNTAS S1adpopGv porlg A = 2idp

H dielpuvon TwV KOPUPWV OPEIAETAI € KATTOIO BaBuo
oTNV TTOAAATTAOTNTA TWV JIAdPONWY TTOU UTTOPEI va
akoAouBrioel éva poplo (1} 16v) Kata 1n dIEAEUCH TOU NECW
MIaG TTANpwHEVNGS O0TAANG. To AKOG TwV JIadPONWYV
QAUTWYV UTTOPEI VA DIAPEPEI TNUAVTIKA, OTTWG dIAPEPEI
ONMAVTIKA KAl 0 XPOVOS TTAPAUOVIG TWV CWHATIOIWY TNG
idlag ouadiag aTn OTAAN, OTTOTE TA POPIA TNG oUTiag
@Odavouv oTnv £€£0d00 TG OTAANG KATA T dIAPKEIA
KATTOIOU XPOVIKOU OIA0TAMATOG, YEYOVOG TO OTTOI0 0dNyEi
o€ dieupuvon TG dwvng.

2TNV AEPIOXPWHATOYPAPIa XpNOoIWOTToIoUvVTal OUO YEVIKOI
TUTTOI OTNAWV: 01 TTANPWUEVES (| “TTaKETAPIONEVES) Kal Ol
OTAAEG aVOIKTOU owAnRva 1 TpIXOEIDEIG

Katetfuvon
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NoAAANAWY dIAdPOUWV PONgG.

[0 avolkToU owAnva (avolKTEC owAnvoeldeic oTAAESG) : A= 0



‘Opog diapiRkoug didxuong 5 _ i TM
¥ ¥

olaunkng olaxuaon (longitudinal diffusion): atroteAei TrTapdayovta diEUPUVONG TWV KOPUPWV I
(wvwyv, Adyw d1dxuong TNG ouaiag aTrd To TTUKVO KEVTPO TNS {wvng TTPOG TO apaldTEPO TTPOCBIo
f oTricB1o THAMA TNG, dNAAdI KATAd TV KATEUBUvVON PONG TNS KIVATAS GAONC Kal avTiOETa TTPOC
auTn.

H otabepa y ovopadletal mapayovrag mapakwAuong (obstructive factor). YmrodnAwvel 011 n
dlauNKNG dlaxuan TTapaKWAUETAI OTTO TNV TTANPWON.

2TIG TTANPWHEVEG OTNAES O TTAPAYOVTAG AUTOG EXEI TUTTIKA TNV TIWN 0,6, Evw yIa PN TTANPWHEVEG
TPIXOEIOEIGC OTAAEG N TIUN auTn gival 1.

MeyaAUTepn YPAUMIKN TOXUTNTA, AIlYOTEPOG XPOVOGS TTAPANOVAG MIAG Evwong aTn OTAAN
MIKPOTEPN OIEUPUVAN TNG KOPUPNGS Adyw didxuong.



Zwvn Tng dIaAUPEVNG ouaiag
UoTePa And PIKPS Xpdvo oTh GThAN

dlapnkng diayxuon AIGUAKNG

didxuon (B/u,)

Zmvn tng d1aAUPEVNG oUaiag
UOTEPA ANd NEPICOOTEPO XPOVo OTh OTNRAN

H diapnkng didxuon au&dvel

Tov Opo B/u, otn efiowon van Deemter. H
ouaia SIAXEETAl CUVEXWS KAl ANOHAKPUVETAI
and tnv nNePIoxXn HEYAANG CUYKEVTPWONG OTO
KEVTPO TNG zwvng. Qoo PeyaAutepn n pon
T600 MyOTEPO XPOVO MAPAUEVEI N OUCIA OTN
othAn Kal 1600 MIKpGTEPN gival n JIAPNKNG
didxuaon.



Opog petagopdag palag C u
2XETICETAI: 1) ME TNV AVTIOTACN METAPOPAG MALOC OTN OTATIKI QA0
fs(kd;

—"E

5

Cou = [

TToU €UTTOICEI TNV ATTOKATACTACN I00PPOTTIAG KAl

I) ME TN METOQOPA PAdag OoTNV KIVvATA @Aon (sykapaia diaxuan)

fre ()

C..u= il
M
D,

EL s

TTOU €TTNPEACETAI ATTO TOUG OUVTEAEOTEG DIAXUONG



O kaBopiopevog xpévog Kivntn
nou anaiteital yia va e&icopponndei pia oucia ¢aon
META&U KIVNTAG KAl OTATIKAG pAONG NMPOKAAEi LT T T T — T T T~

’ : 2TATIKNA
10 Cu, atnv g&iowon van Deemter. Ogo pdion
MIKPGTERN N YPAPMIKN pon TGCO MIo
ohokAnpwpgvn givar n e€lcoppdnnon Kal 1600 E0pog z&vng
MIKPGTEEN N IEUpUVON TNG ZWVNG,.

Apyn e€icopponnon
(Cuy
Eva poplo dtaAvpévng ovolac otnotatiky - T T T T T T T T T T T T T T T T
ddon xpelaletal MEPLOCOTEPO ATO TO
OVOLLEVOLEVO YLOL VAL ETILOTPEYPEL OTNV KLVNTH » o
dadon. Eupog zovng
UoTeEPa and
METAKIiVNON

‘Eva uEPOoG TNG ouaiag TTPOCKOAAATAI OTN OTATIKN
PAoN, EKEIVN TTOU TTAPAMEVEI TNV KIVNTH AN
KIVEITAI TTPOG TA EMTTPOG Kal £TAI TIPOKAAEITAI
dleupuvaon NG eAong



KNt eaon
-

OTATLKA @aon

Kwwntr edon
() (B)

OTATLKA @Aon

KNt edon KNt eaon
(Y) B (8) >
OTATLKA @&on OTATLKA Q4&on

Emidpaon tng petagopds palag otn dicupuvaon {wvng: (a) 1davikr iIcoppoTria TNS diaAupévng
0oUCiag JETAEU KIVNTAG Kal OTATIKNG pAaong Me TTPo@iA Gauss. (B, y) Eav emitpéwoupe 0N
wvn TNG dIOAUPEVNG OUCIOC va PETAKIVNOEI O€ PIKPH atTO0TACN KATA PRKOG TNG OTAANG, Ogv
dlaTnPEITal TTAEOV N ICOPPOTTIA TNG METAEU TwVv OUO PAcewV. Ta KOKKIva BEAN deixvouv TV
Kivnan TnG diaAupévng ouaiag - auTtd TTou OVOUAJOUNE HETAQOPA PMAldag TNG dIaAUNEVNG
ouaiag - atrd Tn OTATIKI) OTNV KIVATAH @AoN Kal atrd TV KivnTA oTn oTaTIKi @Aaor. (&) MOAIg
QaTTOKATAOTABEI N 1I00ppOoTTia, N (wvn TNS dlIaAupévng ouadiag gival TTAéoV eupuTEPN.



2UMTTEPOACMATIKA

Aladikaagieg TTou emdpouv otn dieupuvon {wvng:
1. MNMoAAaTTASTNTA SI0OPONWYV TWV HOPIWV TNG OUCIOC
2. AlapAKNG Kal eykapaoia diaxuon TG oudiag otnv KivnTh ¢Aaon

3. KaBopiopévn Taxutnta £€1I00pPOTINONG TNG OUCIAC JETAEU OTATIKAC KAl KIVATAS ¢Aong

MeTaBAnTEG TTOU €mMdpoUV oTn diupuvon {wvng:

1. FpapuikA Tax0TnTa KIVNTAG dong, u (cm s?)

2. ZuvTeAeoTAG BiGdxuong aTnv KivnTA @daon, D,, (cm? s1)

3. ZuvteAeoTAG didxuong OTn OTATIKA Ao, Dg (cm? s1)

4. AidpeTpog Tou UAIkoU TTAnpwong, d, (cm)

5. [1axog TnG uypng emKAaAuwng TnG OTaTIKAG 9Aaong, d: (cm)



Opoc¢ moAatrAoTnTag diadpopwv

Ooo peyahiTepa Ta cwpatidia Téoo peyaiutepn n Siadpoun
TWYV CUCTATIKWY Gpd EVTOVOTERO TO PAIVOMEVO Biaxvong

{ ] .'..'.=
e

-

Van Deemter equation
('A-term)




Opoc¢ moAammAotnTag diadpopwyv

Voo yeyahutepa Ta cwpaTtidia Téoo HeyaluTepn n Siadpoun
TWYV CUCTATIKWY dpa EVTOVOTEPO TO QaIvOHEvO Siayuong

Van Deemter equation
('A'-term)




Opoc¢ diapnkoug diaxuoncg

Mepika popia KiIvouvTal ypnyopoTepa

Kol a\\a apyoTeEpa, OE OXEON HE TN

HECoN TaXuTnTa. ZUuhBaivel SiIEvpuvon

TNG KOPUPNE KUPIWG OE XAUNAEG

TAXUTNTEC PONRC.

Low flow

I {1 I

High flow

peak result




Opoc¢ diapnkoug diaxuong

H
Mepika popia KivouvTal ypnyopoTepa '. B 2y D Mm@
Kol GANa apyOTEPO, OE OXECN ME TN - T emmmmmeaae
péon TaxuTnTa. Zuppaivel Siedpuvon \ u u
TNG KOPUPHE KUPiWG OE XaUnAEg \
TaxUTNTEC PORC. \,
N
~—
— U

Low flow -®

peak result

High flow




Opoc¢ diapnkoug diaxuong

Mepika popia KIVOUVTdl YPNyopOoTEPO
Kol GAMa apyOoTEPA, OE OYXECH HE TH B 2y Dy @
HEon TayuTtnTa. ZupBaivel Sievpuvon P

TNE KOPUPHE KUpiwg ot XaunAeg ¢ !
TAXUTNTEC PORS.
L
Low flow o, .
0¥
a "W we
- p *a
l: . :'
L

peak result

High flow




EAayxiotoTtroinon tng disupuvong {wvng

AIGueTpoC TNG OTAANG (ETTNPEACEI TNV eyKAPOIa BIAXUCT) Kal SIGUETPOC TWV CWHATIOIWV TOU
UAIKOU TTARpwong

- 2 [a va aglotroinBei To TTAEOVEKTNHA
d , TNG €TTiIdpACNS TNG OIAUETPOU TNG
F — et 23 o [ OTAANG XPNOlIYoTTolouvTal OAO Kal
C2 d C1 MO AETITEC XPWHATOYPAPIKES
. cr OTAAEG,
FL = Column Flow
dc = Column Diameter
60 |
) — 10 um ME MIKPOTEPN OIAUETPO OCWHATIOIWV.
= u
g a0 |-
= B B AIGUETPOC TWV CWHATIOIWY TOU
= UAIKOU TTApwong
o | 5um
g 20
] W
I A A B A
0 2 4 6 8

Taxotnta pong (mL/min)



Nwg TpoodiopifovTal ol oTadepég A, B kai C oTnv £§icwon van Deemter

1. AauBavetar yia Xpwuatoypagikr KOpuer o€ TPEIS TaXUTNTEG PONG TNG KIVNTAS ¢Aong,
Ol OTTOIEC va dIAPEPOUV ONUAVTIKA PMETALU TOUG

2. YtroloyiCetan n Tiur Tou N yia KAOE TIPN TwV TPIWV TAXUTATWY WE BAcn TNV £¢iocwaon

—

- Iy

(t, ) ©
N=16| | ¢l /\
) 2
_A : I \1‘|

0 T~ 2]

Ul

T CVEEVEL

0 X pivog—n

Kal Ol TIUES Tou H pe Bdon Tnv egicwon
L
N=——
H

3. O1 Tiyég Tou H TTou uTToAOYIOTNKAYV, avVTIKaBioTavTal OTNV £€icwon van Deemter Kal
ETTIAUETAI CUOTNUA TPIWV EEICWOEWV PE TPEIG ayvwoToug A, B kai C.



H diaxwpiorikn ikavornra n diaxwpiotikornta (resolution) Rs piag oTAANG aTToTEAET £va TTOCOTIKO
METPO TNG IKAVOTNTAG TNG Va dlaxwpioel OUO avaAuTeS. H diaxwpIoTIKN IKavOTNTa TNG OTAHANG

opidsTal W :
piC S R _ 2[(tz)s — (tz).]
” W+ Wy

/f R,=0.75
oS\, \

ﬂ‘\”x .
EVAVANE

-
—

T CoviEVE LTI

=
P

|
|
'-—rM —F—I

I
I
|
14
I i
A '
P h
: i [ L] i A
0 \ /i eI A - mee
I PV = !

" . L .
! Xptvog

Edv n diaxwpioTikr) IkavotnTa gival ion pog 1,0, T101€ N {wvn TNG ouaiag A TTEPIEXEI TTEPITTOU
4% B ka1 n wvn B 10 id10 TTo0000TO TNG oudiag A. Eav n diaxwpIoTikr IkavotnTa ivar 1,5, TOTE
TA AVTIOTOIXO TTOOOOTA €TMIKAAUWNG gival TrepiTTou 0,3%.

0



2X€0n METAEU diaxwpIoTIKAS IKavoTnTas Rs kal Bswpntikwv mAakwv N

JN

ZT(?/—D

RS

OTTOU Y 0 TTAPAYOVTAC OIOXWPICHOU, TO KAAOHUA TWV YPAMUIKWY TAXUTATWY TwV dUO ouciwy (y >
1).

y=la_1
ug 1,

2 XETICETAI JE TOV TTAPAYOVTA EKAEKTIKOTNTAG A

NA MH 2YI'XEETAI ME TON INAPATONTA MNMAPAKQAYZHZ MOY EIAAME 2THN E=IZQ>H
VAN DEEMTER)



2NMAVTIKES TTOPAYWYEG TTOOOTNTEG KAl OXECEIG TOUG

Mopdperpos Yrokoyiopos Tz Topdynyns mpapiTpon Ly o) pe dhies TOoOTHTES
. ; . L
[ QoA TO DT T KLV TS o =—
M
Oryroc vnTic ddomc V=t F
(g —ty) KV
[MTopdyovros ®oTaxpdTons fo—n M7 e
M ™
, kVu cg
Zrabepd ®oravopnc K=— K=—
Vg ™
. . (fp)a — I kg Kp Y- 1
[Mapdyovroas exhektivdTnTOg i — d=—=—
(i) — I ky  Kp
, , 2lrglg = (tp)al N fa-1\; "8
AL OOLOTLET) LLavOTI T R = R = )( )
. W, + Wy S 4 a 1 +k
Apl0poe oy N=16 (i) N= lﬁRI( 2 )2( E)
W Na-1 kg

Ypoc mhixrac

L
H=—
N




To rpoBANpa TG OUVOAIKRG EKAouong

1 2 O b
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I 34
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Mia cuvnBiopévn AUon autou Tou TTPORAANATOC €ival N METABOAN Twv OUVBNKWYV TTOU
KaBopidouv TIG TIEG K' KATA TN SIAPKEIQ TOU iBIOU TOU dIaXWwPICHOoU. 2TNV
uypoxpwuatoypagia JETABOAEG Tou K' eTTEpXOVTAI E METAPBOAN TNG cUCTAONG TNG KIVATAG
@aong Kara tnv £ékAouon (Babuidwrrn EkKAouaon). TNV AEPIOXPWHATOYPAPIa N
QPIOTOTIOINON TOU JIAXWPIOMOU UTTOPEI va ETTITEUXOEI Je oTadIOKN augnon TG
BeppoKpaaciag TNG oTRANG (mpoypauuatiouos Bepokpaciag).



Mapayovrag eKAEKTIKOTNTAC O

12
o yq =14
a2 k=Rl ! M
— k1 to A I| i |III II|| i III
! ; J iU\
| i
LYETKN KATAKPATNON ,:I] flﬁ |

METOEU GUO KOpUPUIV.

MapdapueTpol:
AMNAETTIOPATEIC HETTED
guaTomKkwy / oTamkng /
KIVATNC @danc.

Tommog Kvnm ¢ eaang
|DioTTEC OTANCG
QeplokKpaTic

™SS2 13 14 15 16 1.7 18 189 20



Mapayovrag eKAEKTIKOTNTAS O

12

=14

o = k_2 k = t_ﬁ- o "2 "—LI'. .'Ii—"
- k'] t{] /}II IIII II'I i I|I

A S \J

2 XETIKR KATAKPATNON
METALU SUO KopuPpWY.

MapaueTpol:
AMMNAETOpATEIC PETOEY
qUOTATIKWY [ OTOMKAG /
KVNTAG QAonc.

Tummog Kvnmc paang
DG TEC OTAANG
OepuokKpaoia

1011 12 13 14 1.5 16 1.7 1.8 1320



AlaxwpioTiKn IKavoTnTa R

0/ 1

1013 16 19 22 25

k 1

-

0123456789 10

N 1000

A

1000 50.000 100.000




AlaxwpioTikn IKavoTnTa R

04 2.5

1013 16 198 22 25

k 8

A

01234567 89 10

N 1000

A

1000 50.000 100.000

422 200 270 40 410 480 50 620 690 760D




AlaxwpioTikn IKavoTnTa R

0/ 2.9

1013 16 19 22 25

k 8
A

0123456789 10

N 84853

-

1000 ©0.000 100.000

38-84 200 270 340 410 420 550 620 b6S0 f60 830 400



NMAPAAEIrMA

AUo ouadieg Exouv mapayovra diaxwpiouou y = 1,06.

a. [100e¢ BswpnTIKES TTAGKES arTaitouvral yia va givail n dlaxwpIoTIKN IKavoTnTa R=1;
B. [ooeg yia va givai 2,

y. Av 10 Uwoc¢ tn¢ mAakag givar 0,20 mm, 11000 TTPETTEI va Eival TO UNKOS TN OTHANSG
waTE N dIaxwpPIOTIKY IKavoTnTa va givai 1,

AMANTHZH
2
R = g (y=1)=10=>N= (14OX6LOIJ =4.4x10° BewpnTIKES TTAAKES

[a va yivel n dlaxwpIoTIKNA IKavoeTnTa JITTAACIa (2,0) atraitouvTal TEOOEPIC POPES
TTEPIOOOTEPEC BewpPNTIKES TTAAKEC = 1,8 x 10% TTAGKEC.

[a diaxwploTikn Ikavotnta 1,0, To uRkog TG oTAANG eival L =N x H

(4,4 x 103 TAdKeg) x (0,20 mm/trAdka) = 0,88 m.



TUTTOI XpWHATOYPAPIAG

Me Bdaon tov punxaviopo aAAnAemnidpaong twv SLaAUPEVWY OUCLWV WE TN otatikn daon:
e Xpwpatoypadia npocpodpnong

e Xpwpatoypodia KATAVORAG

e Xpwpatoypadia tovtoaviaAAayng

e Xpwpatoypoadia anokAELGHOU HeEyEOWV

e Xpwpatoypadia ocuyyEveLlag



Eidn
XpwpaToypagiag

- ®
@ ®
- L . [ ] ®
L] ® e
- ® Alatopun
. L ® H Siaiupgvn oucia e XPOWPATOYPAPIKAG
=" ..—¥— Npoopogatal ortnv _ \ oTAANG
L e =Mmedveia Tng
— -
o . e OTATIKAG pAoNg H S1aAupévn
® o ® ougoia diaAveTal
e ® ~ oTnv uypn ¢Aacn
@ L = e . nou givai
bd ouvdedepgvn
®
b ® e o e o oThv enpdaveia
® Thg OTAANG
XpwpHatoypagpia NpooPppodPpnong Xpwppatoypagia KAtavoung

Ta peydaia pépia
anokAsiovtal

Ta kKivoUpeva aviévta
o) guyKpatouvTal Kovta
oTa KATIovTa nou eival

D
.f’—/—’i' MOAIKA SeCeEUEVA OTN

OTATIKA ¢Acn

@ © © Ta pkpd pépia

eIgEpxovTal
® &) oToug Népoug
g TWV CWHATID WV
o ®
&) T lovtoavTaAAaKTIKA
pntivn: pévo ta
&) aviévTa EAKovTal

and authnv

XpwHatoypagia iIovtoavtalAayng

"¢ .
2 "

Xpwpatoypagid HoplakoU ANoKAEICHOU

b ] ‘Eva gidog popiwv
Kdnolou cuv3eTou
HEelyuaTtog cuvOogeTal e

- \
// HOpIo opc_)lorlo?\ch': .
SEONEUMEVO OTN OTATIKNA
Ppaon

OAa ta adha pépia
‘ z AMOMAKpUVOVTdAl hE
EKNAucn

Xpwpartoypagia cuyyeveiag



Xpwuatoypadia mpoopodnong

Araropry avoixTig
agwAnvoeiSoig
Avadimg oTHANS

npocpoPnprivog

Avaddmg
oV EMPEVELR Swaxdvpivog
mvg OTATIKAG otnv uypr ¢don
@aons nov eivar
ouvSedepivn
JE TV ECWTEPINT)
empavew
™mg oTiAng
Yowparoypapia mpospbynong Xpuparoypagpla xaravopsic

Ededfepa avidvra
WOU KATaKpaTouvTaL
and xatdvra

@ va onofa glvan
OHOLOTIOALK G
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XpnoLuomoleital oteped otatikn daon Kat uypn N
agpLa Kwvntn ¢aon. Ot SLaAUPEVEC OUGCILEC
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owpatdiwy.

Ooo o Loxupad npoopoddtal pLla oucio TOoOo TILo
apya Kwveitatl dta péoou TN oTAANG.

O Tswett emwvonoe tn xpwpatoypadia
npoopodnong to 1903.
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Xpwparoypapia cuyyévewag

Xpwpuoartoypadia KATovoung

Mta uypn otatiky $Acn CUVOEETAL UE OTEPEN
emidAveLQL.

MNapadelypa eival n aeploxpwpatoypadia, omnouv Eva
UYPO TOAUUEPEC (LN TTTNTLKO LUYPO) CUVOEETAL UE TNV
EOWTEPLKN eMIPAVELA avoLXTOU CWANVA Ao
ouvtnyuEvn rupttia (Si02).

H StoAupévn ovoia kKotavEpEeTal PETOED TNG LYPNC
OTaTIKNG PpAonc Kat TG KvntA dAaong, n onoia otnv
aeploxpwpatoypadia eival Eva péov agpLo.

Lo TNV TPWTOTIOPLAKH EPYOCLa TOUG OTN
Xxpwpatoypadia vypol-uypou to 1941, oL A.J.P.
Martin kat R.L.M. Synge tiunOnkav pe Bpapeio
NopureA to 1952.



Xpwpatoypadia tovtoavtaAayng

Alatopl) avoixTrg
cwAnvoeiSoig

Avadvmg ’ oTiHANG
oy emiplvein s
R e
el Aviovta, onwg ta —S0O,7, N KATLOVTA, OTIWG
s chan —N(CH,);*, cuvb€ovTal OpOLOTIOALKA OTN OTEPEN
Xpwuaroypapia npoopdynong Xpwuaroypagia xaravouic

otatikn daon, cuvnOwc pa pntivn. AlaAvpéva
mou atarpare v i LovTo avtiBetou doptiou éAkovtal amd Tn
otatikn ¢aon. H kwvnt paon eivat vypn.

@ Ta omola elvan
OHOLOTIOALKG
ocuvdodrufva
HE T oTanxy @don

@ © (] Ta pikpopdpra
% OL pntiveg eivat oXeTIkA okANpad, apopda

TWwV ow;nun‘éiwv p r] q X r] p ) l"l' p

OpYaVIKA oTePEA. OL MNKTEC Elvall OXETLIKA

HOAOKEG.

AVIOVTOQVTAARQKTIKY)
@ enrivy

Mdvo avibvra

fAxovral ar’l avrr

XPWORATOYPAPIR 1o = mmrrard 3ot z " ,
Xpwparoypapla amoxieropol peyebov

Mébvo ta pdpla
ovyxexpipévng
ouvoiag deopsuvdvran

"y and Ta popia tow civan
axwnronowmpiva
o1 OTaTIXY @don

~ Via Ta dAia popia

anopaxpUvovTalL pe EXTtAvon
Xpwparoypa@lia ouyyévewag



Xpwpuoatoypadia amokAelopoU peyeOwv

Awaropry avoixTrig
cwAnvoeiSoig

Avaddmg oThHANG
TPOSpOPREvos b Avadbme

oMy eMPphvea \ SwaAvpdvos

™§ OTaTIKAG | } oy uyph eéon

@aons nov eivat

ouvdedepivn

HE TNV ECWTEPIXT)
empdvea

™G oThHANG

Xpwuaroypapia npoospdbgnong Xpwparoypagia xaravoung

EdedBepa avidvra
@ MOV KATAKPATOUVTL
and xatdvia
©  t1aonoiasivan
OPOLOTIOALKGA
ouwvdedrufva
HE TN oTanK @dar

Ta peyaiopd;. a
pévouv £fw
and Toug mOpous

@ @ @ Ta pxpopd na X
ELoY W OV
“ @ oOTOUS NOPL VS
Twv cwpandi ov

AVIOVTOOVTUARAXKTIKY
@ entivn

.'\‘(')V(I avwovia

£Axovrar and avrr

Xpwpatoypagla wovroavrailayrs p . g
Xpwparoy fapla anoxAeiopol peys iy

»

Mévo ta pbdpua
OVYREKPLHEVC

ovoiag dsopusudvran
and ra pdpia ow ivan
axwnronompiva

o1 OTATIKY @don

o/ Via Ta dAia popia
anopaxpivovral pe Exnivon

Xpwparoypapla cuyyévewag

Ovouadetal, emiong, xpwuatoypadio pLoplakoy
QTOKAELOMOU, S1NBNnoNC LEow mNKTNG N Stamépaong
TINKTAG.

Atoxwpllel ta popla kotd peyeboc.

Aev umtapyel eAKTIKN aAAnAenidpaon PeTAEL TNG OTATIKNAG
daong kat tn¢ dStaAupevng ovoiag. AvtiBeta, n uypn N
agpla kwvntn paon StEpxetal anod va mMopwdeS THAKTWHAL.

DL TTOPOL Elval APKETA ULKPOL WOTE VA artoKAgiovTal Ta
HEYAAQ pHopLa SLAAUPEVWY OUCLWY, AAAA OXL TA PLKPA.

To peyaAo popla mpooTepVoUV aro Ta cwuaTidLa xwplg
Va ELOEPYOVTAL OTOUC TTOPOUC.

To pLKpA popLa KaBuoTtepoUV va TTEPACOUV HESA OTTO TN
oTNAN eNeLdr) ELOEPXOVTAL OTO TAKTWHOL KOLL
npootatelovTal Ao TNV Kvntr ¢Aacn mou pEEL YUPW aro
TO TIAKTWUAL.
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‘EkAouon, ekAovotnc, EKAoucua

‘ExAouon: H duadikaoia StEAevong uypol f agpiov HECW TNG OTAANG XpwHaToypadiag
EkAovotng: H kaBapn Kwvntr ¢Aon mou EL0EPXETAL OTN OTHAN
‘EkAovopa: To uypo (1 a€plo) mou e€€pxeTal amo tn oTAAN

gkAovotng - XTHAH - ékAovopa

OL otAeg elval eite MANPWUEVEG glte aVOLXTEC CWANVOELSELS
Mia mANpwHEVN OTNAN Elval YEUATN PE ocwpaTidla OTATIKAG PAonC

H avouytr) owAnvoeldng otnAn eivat €va Koilho TPLXOELOEC, TO ECWTEPLKA TOLXWHOTO TOU
omolou eMKOAUTITOVTAL LE TN oTaTKA dAon



EOAPMOTEZ THZ XPQMATOIPADIAZ

H xpwpatoypadio anote el TAEOV TNV KUPLOTEPN TEXVLKN SLAXWPLOUOU CUYYEVWV XNULIKWV
ouoLwv. EmutAéov, XpnOLUOTIOLELTAL YLO TNV TAUTOTOLNON KOl TOV TTOCOTLKO TIPOCOLOPLOUO TWV
SLaxwpL{OUEVWY OUCLWV.

Mowotik avaAvon

Ao éva xpwpoatoypddnpo propet va AngOei povo Eva eidog molotikn g mAnpodopiag yia kabe
ouoia og eva Selypa: 0 xpOvog KatakpAtnong tng n n 6€on tng o€ pLa otatiky paocn HETA amod
Ll oplopévn epiodo EkAovong.

Xpnoluomnoleital euputata wg epyaAeio yia tn Slamiotwon tng mapouaciag n anouvoiag

OUOTOTLKWY OE ULyHOTO, TIOU TIEPLEXOUV £Vl apLlOUO OUCLWV YVWOTAG TAUTOTNTAC.

H emBeBaiwon tng TAUTOTNTAC TWV OUCLWV ATIALTEL POCUATOOKOTILKI A XNHLKN £EETOON TWV
OTTIOLOVOU LEVWV CUOTOTIKWV.



Moootikn avaAlvon

H xpwpatoypadia odpeilel tov katakopudo pubuod avamtuéng otnv taxvtnTa, TNV AnAotnta, To
OXETLKA XOLNAO KOOTOG Kal TNV eupeia edpappoyn TNS we epyaleio SlaxwpLlopwy.

e AvaAuvoelg tov Baoifovtal oto UYPog Kopudng

e AvaAuoelg tov Baocilovtal otnv entpavela tTwv Kopudpwv

e BaOpovounon Kot mpotuna

* M£0060¢ EcWTEPLKOU TPOTUTIOU

H péyltotn emavaAnpotnta otn xpwpatoypadikn availuvon AapBavetal ue tn xpnon
EOWTEPLKWY TIPOTUTIWV, EMELON amodevyovTtal ol aBeBaldtnTeg KATA TNV €yxuon tou deiypartoc.

Mo TTPOCEKTLKA LETPNEVN TTOCOTNTA OUCLAC, TTOU ATOTEAEL TO ECWTEPLKO TIPOTUTIO, TIPOCTiOeTAlL
o€ kABe mpotumo SLtaAupa Kal o€ KABe deiypa. Q¢ avaAuTiki MAPANETPOG XPNOLLOTIOLETAL O
AOyog NG emidpaveLag (n vPoug) TNE KOPUPAG Tou avaAlTn TPOC TNV AVTIOTOLXN TOU ECWTEPLKOU
TPOTUTIOU.

Eival amapaitnto n kopudr Tou ecwTtePLKOU TPOTUTIOU Va SLtaxwpiletal KaAd amo TG KOpUhEG
TWV AAAWV cuoTaTIKWY Tou Seiypatog (Rs >1,2), aAAd cuyxpovwe Sev Ba TPETEL vaL ATTEXEL TIOAU

armo TV kopudr Tou avaAuTn.

MrmopoUv va emiteuxBoUv OXETIKEG emavaAnPLUOTNTES KAAUTEPEC o 1%.



Agploxpwpoartoypadia

*>TNV aeploxpwpatoypadio to deiypa eéatpiletol kot Lodyetal otnv KEPaAn HLog
Xpwpatoypadkng otnAng. H €kAouvon mpaypatonoleital pe pon adpavoulc aepiou, To onoilo
amoteAel TV Kwvnt ¢aon.

e>e avtiBeon UE TOUC TTEPLOOOTEPOUC TUTIOUC Xpwpatoypadiac, n kwvntr ¢aon dev aAAnAembpa
LE TOL popLa Tou avaAutn. O povog tng poAog eival n Hetakivnon tTou avaAlTn Katd PAKOC TNG
oTNANC.

eYTtapyxouv SUo TUTIOL aeploxpwpatoypadiac: n xpwpatoypadia aepiov-otepeov (gas-solid
chromatography, GSC) kot n xpwpatoypadio aepiov-vypou (gas-liquid chromatography, GLC).

*H xpwpoatoypadia aepiov-uypol xpnoLUomoLeLtal eupUTaTa 0€ OAOUC TOUC KAAOOUC TwV
BETIKWV ETLOTNMWY KOl CUXVOTEPQ avadEPETAL WG aeploxpwpatoypadia (gas chromatography,
GC), av Kal pe TNV ovopacia autn mapafAEnetal, OTL N xpwpotoypadia aepiov-otepeol
amoTeAEL Kal auTn Eva xpNoLpo TUTIo XpwHoatoypadiag.



ISavikn

Xpwuaroypagia agpiou-oTepeou: BacileTal oTn
XPNon OTEPEAC OTATIKNG PpAONG, OTTOU N

Xpoévog
KATAKPATNON TWV AVOAUTWYV Eival aTTOTEAECUA Ynepgsptwon /
PUOIKIG TIPOCPOPNONG. 3l | Lx-cie
Xpovog / = o1adepd
O1 eQapuoyEC TNC Eival TTEPIOPIOUEVES AOYW TNG \

OX€DOV POVIUNG KATAKPATNONG dPACTIKWY N TIOAIKWV .| Assontovie
MOPIWV Kal TG EVTOVNG EPNPAVIONG OUPAG OTIC
KOPUPEC EKAouOoNG (WG CUVETTEIA TOU JN YPONMIKOU _ o\ -
XOPOAKTPA TOU JNXaviopou TTpoopoenong). y a2 o )

XPNOIYOTTOIEITAI OTIG TTEPITITWOEIS DIAXWPIOUWY OPICHEVWY AEPIWV XauNAOU uoplakou BAPOUC.
Xpwparoypagia agpiou-uypou: BacifeTal 0TV KATAVOMN TOU avaAuTn METALU TNG AEPIOG KIVNTAG
Kal MI0G UYPNG @aong.

H avarmruén avaAutiKwyv Qapuoywy UE TNV TEXVIKN aQUTH TTPAYUATOTTIOINONKE UE EKTTANKTIKOUC
puBuoucg.



Agploxpwpoatoypadia

21NV agploxpwpatoypadia, o avaiutng, otnv
agpLa dpaon, petadEPETAL LECW TNG OTNANG LE
TNV agpla Kwntrn ¢aon, mou ovopaletal pEpov
aéplo. He, N2 ) H2

2Tn xpwuatoypapio mpoopoenong aepiou-
OTEPEOU, 0 aAVAAUTNG poopodatal aneubeiag
OTa OTEPEA CWHATIOLA TNEG OTATLKAS ACNC

EAaotikd

Stappaypa
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Agploxpwpartoypadog

e To deiypa (rmTnTIkO LYPO N AEPLO)
EloAyeTal HEOW SLappAayHATOC
(septum) o€ Beppatvopevo
EloaywyEa, otov omnola sEatpiletal
ypryopa

e OLSlaXwPLOPEVOL AVOAUTEC pEOUV
HEOW EVOC QVLXVEUTH TOU OTIOLoU N
amoKpLon epdavileTol o€ UTTOAOYLOTH)

e O aviyveutng dlatnpeital og
vPnAotepn Beppokpacia amo tn
oTNAN £TOL WOTE OL AVAAUTEG vVal
TIAPAUEVOUV OTNV agpLa ¢aon

EAaotiko

Suappaypa
OLALkOVN G

Ovpa
gyxuTNpa

Eicodog
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AVOLKTEC OWANVOELOEiC OTNAEG

H ouvtputtiki TAELOVOTNTA TWV AVAAUCEWV
XPNOLLOTIOLOUV OVOLKTEG CWANVOELSELG OTAAEG
HEYAAOU UNKOUC KAl ULKPAC SLOUETPOU TIOU
Kataokeualovtol amo TnyUeEvn rupttia (Si02) pe
e€wTtepLKN ertkaAuvn amo moAuLuidlo
(moAupepég mou avtexel otoug 350°C) yia otrplén
KOl TtpooTaoia Ao TNV atuoodaLlpLkn vypaocia.

JTNAEC OO ATIEVEPYOTIOLNUEVO avVOoEELdwTO
XOAUBa xpnoLpomolovvtal 0TV UTIAPXEL
gevdexopevo Bpaviong 1 otav amatteital odpLkTi
niepteALén yia popnrotnta (MOAY ZMANIA)

OL avolkTéC owAnvoeldeic otnAeg mpoodEpouv
vPnAoTEPN SLawWpPLOTOTNTA, ULKPOTEPO XPOVO
avaAuoncg KoL LeyaAutepn evaocOnoia amno Tig
TIANPWUEVEC OTAAEG

Eicodog
PEPOVTOG aepiov
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AvaAuTtikn otnAn: Mua 1o AEmtopepnG LaTLa

Zteped
VOO TPWHA
Alapetpol = 0,32 mm teivouv va urteppopTWVOUV TO STATIKH Zoparisia KaAvpjévo
y ] . g vypt otatikig ue oTartud]
cloTnua KEVOU ToU GaCUATOUETPOU palwV Kal e phicie LIV b ot

EMOMEVWE TO peV LA TOU aepilou PEMeL va Xwpiletal
KOlL LOVO €val KAQOUOL VO QTTOCOTEAAETAL OTO
dAoUATOUETPO.

Tolxwpa ™G oTAng
Avolkt Avolkt) [MemAnpwpévn
OWANVOELSNG OWANVOELSTG oA
oThHAn oTHAN
ETMKAAVUHEVOL TopWdoug
TOLYWUATOG eMioTPWONG

Alatopn oTNAWVY ETKAAULUEVOU TOLXW LATOG KoL TTOPpwOoUG
EMiOTPpWONG KABWGE KoL TTANPWUEVWY OTNAWV.



Ecwteplkn SLAPETPOC TNS OTNANG KL SLaywpLoTkoTnTA

OL OTEVEC OTHAEC IOPEXOUV KOAUTEPN SLAXWPLOTIKOTNTO ATtO TLE MAATUTEPEC OTAAEC, AAAQ

amottouv uPnAotepn mieon Asttoupyiag

OL ULKPOTEPEC SLAUETPOL AUEAVOUV TN CUXVOTNTA TwV AAANAETIIOPACEWV TWV AVAAUTWY LE TN

otatikn ¢aon.

»
—
—

4
1. 1,3-AyydwpoBeviéito H H
2. 1,4-AydwpoBevidio

E 3. sec-BoutuvAofevidio

o 4. 1,2-Aydwpofevidio

%

g

: |

c

G Ecwtepixn Ecwtepi

= SiépeTpog SidpeTpog u

2 U \ J 0,32 mm 0,25 mm U
‘ . g ‘ ‘ .

1,2 1,3 1.4 1,5 1,4 1,5 1,6
Xpovog (min) Xpovog (min)

Enidpaon m¢ comtepirig Sa-
HETPOV aVOIKTIIS OwANVOEISoUs oTANnG 0T
Swaywprotdémra. OroteviTepes o AES Tapé-
xouv umAdTepn Srrywprotik ikavomta. Ma-
patpiote my auinpévn SirwpeTdmTa Twy
Kopu@mv 1 kat 2 oty otevi oTiAn. ZuvBixeg:
Eratu pdon Rix-1 (100% SipeBuionoivatio-
£avio) wg emioTpwon néyous 0,25 pm oo Toi-
XwpaomAns pikous 15 m. Beppoxpasia 105°C.
dépov adpro He pe ypappua) tayimra34cm/s.
[AnpovpyiiBnke xpnoIHOTTOKDVTAG TO ADYIOHIKO
ProEZGC® (SwxriBerar Swpedv om SievBuvon
https: / /www.restek.com/proezgc), Restek Corp.,
Bellefonte, PA].



Mnkoc otrAng Kot SLoXwWPLOTLKOTNTA

O aptBuog mAakwy, N, Tng otAANG elval avaloyoc Tou

MAKOUG TNG

H Staxwplotikétnta eivat avdloyn tou (Jy Ka,
ETMOUEVWC, TNC TETPAYWVLIKAG pLaC TOU LAKOUG TNC

H Swaywprotémra aviavetat
avidoya pe v TETpaywviKi pila tov pikous
™6 omAng. MNapampiote mv abdénon mg Swe-
XOMOTOMTAS TwV Kopupmv 1 kat 2 kaBnes au-
Eaveranto pmxog. ZuvBnkeg: Eranikn @don Rtx-
1 (100% SpeBvionoivadotvio) weg oTpwon
néyovs 0,32 pm oTo TolY W TNG OTHANG. Op-
pokpaocia 105°C, ypappxn tayvtnta He 34
cm/s. Ovevaoeig 1-4 givar dnwg oy Ewdva
24-3. [AnpovpynBnke ypnowomowwvrag [Gen-
erated using ProEZGC® software (S1aBéoo Sw-
pedv ot SievBuvon https:/ /www. restek.com/
proezge), Restek Corp,, Bellefonte, PA].
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ETTiIAoyn uypng OTATIKAG pAONG

H emdoyn vypng otatikng ¢paong Paciletal otov kavova «ta ool StaAlouv opoLa»

*OL un TOALKEC OTAAEC €lval oL KAAUTEPEC YLA LN TIOALKEG OUOLEG.
*OL 0TAAEC EVOLAUEDNC TTOALKOTNTOC Eival Ol KAAUTEPEC YLOL OUCLEG LEGNC TTOALKOTNTOG

*OL LoYUpPA TOALKEG OTNAEC elval KAAUTEPEG YLO LOXUPA TIOALKEC OUOLEG.



TPIXOEIAEIX ZTHAEZ

2Teped UNIKO

Yypn OoTApIENG 2teped
OTATIKA EMNIKAAUPPEVO HIE cwpartidia
Ppdaon Uypn oTatikn ¢pacn OTATIKNG PpAcng

Toixwpa oThANG

AvolkTh AvolkTh AvolkTh
owANvoeIdNg otnAn CWANVoEIdNG oTAAN CWANVoEIdNG OTNAN
ME EMKAAUPMEVA ME EMKAAUPPEVO nopwdoug
ToIXWwHarta UAIKG oTnpIEng eNicCTpWOoNg
Neproxn
Beppokpaciac:

BipsBulomoly o
ohofavio, 100% I
potystoxane -5'1-0- -60 to 360°C
n WALOV aTrolIKT) CHy
100%

Sipaivuho, 5% — — — —
O

Sipebudorolu CH;
ohofavio, 95% - (. s'.__o_ -60 to 340°C
pr wohikn Cl"h
m——l ey — ey
[ C=N | e e

xvavompomwopaiveho, 14%
BipsBudorolu
oofavio, 86% 5|1"‘° pis Si=0-—1 -20 to 280°C

svbiapsone O CH,

WOMKOTITag 148 s




2TNAEG AVOIKTOU ZWARVa

MAEOVEKTHHATA TWV OTNAWY AVOIKTOU CWARVA :
e UYPNAOTEPN DIOXWPEICTIKI IKAVOTATA

*  MIKPOTEPO XPOVO avAaAuong

* aug¢nuévn euaiodnaoia

MEeIOVEKTNHO TWV AVOIKTWY OTNAWV OVOIKTOU CWANVO € CUYKPION ME TIG
TTANPWHEVEG OTHAEG:
*  XapnASGTEPN XWPENTIKOTNTA OE OEiyua

2€ OUYKPION ME TIG TTANPWHEVES OTHAEG, OI AVOIXTEG OWANVOEIDEIG OTHAEG
EMITPETTOUV:

* AUENUEVN YPAMMIKA TaxuTNTa 1} MEYOAUTEPN OTAAN 1} Kal Ta dUO

* MEIWMEVO UWOC TTAAKAG, TTOU OnUaivel uPnAoTEPN dIaXWPIOTIKH IKAVOTNTA



H ocipd EkAouong o€ XpwuaToypagia agpiou-uypou CapTATal OTTO:
* TO ONUEIO BPacuou TwV dIAAUNEVWV OUCIWV Kal

* TNV aAANAeTTiOpaon METACU TwV JIOAUMEVWY OUCIWV KOl TG OTATIKAG AONG

Edv Ta ouoTaTIKA TOU PEIYHATOG €XOUV ONUAVTIKA dIAQOPETIKA onueia (€ong, TOTE N €TTIAOYN
TNG OTATIKAG @ACNG €ival AIyOTEPO GNUAVTIKN.
Eav duo diaAupEveg ouaieg £xouv TTapopola onueia €ong, TOTE gival duvaTog O dIAXWPIOHOG

MOVO €AV n aTaTIKN @ACN AAANAETTIOPA ETTIAEKTIKA PE Mia aTTO TIG DIGAUUEVEG OUTIEG.

[EVIKOG KAvOVAG: o1 un TOAIKES OIAAUUEVES ouaieg dlaxwpilovTal EUKOAOTEPQ UE TH XPNON MIAS
Un TTOAIKNG OTATIKNG QACNS Kal Ol TTOAIKES DIQAUTEC ouaies dlaxwpilovral EUKOAOTEQLQA UE Th

XpPNaon Uiag moAIKNS oTatikNG eaonc.



KatakpdTnon og ouvapTnon ME TN 6spHoKpaTia

g8 10 12 14 16 min

80 85 90 95 100 105110 115120 125 130 135 14DDC




KatakpdTnon os ouvapTnon ME T BEpHOKpacia

6 8 10 12 14 16 min

80 85 90 95 100105110 115120 125 130 135 14DDC




KatakpdTnon o€ ouvadpTnon HE Tn 8spUokpacia

8 10 12 14 16 min

80 85 90 95 100 105110 115 120 125 130 135 14DDC




Yypoxpwpuartoypagia YPnAng Ammédoong (HPLC)

2T0 KeaAaio auto mrapouaialovral TECOEPIC BAOIKOI TUTTOI XpwHATOYpPAQIag, OTOUC OTTOIOUC N
KIvnTh @aon givai éva uypo. O1 TECoEPIC auToi TUTTOI Eival:

* xpwuaroypagia kKaravoung
* Xpwparoypagia mpoopo@nong rn xpwuaroypagia uypng-oTePEAS paong
* xpwuaroypagia iovavraiAAayng Kai

* Xpwuaroypagia LopIakoU aTToKAEITUOU N Xpwuaroypaia mnKrng.



XPQMATOI PAOIA KATANOMHZ
H xpwuaroypagia karavoung (partition chromatography) €ival o repiccotepo
XPNOIMOTTOIOUNEVOC TUTTOG ATTO TOUG TECOEPIC TUTTOUG UYPOXPWHATOYPOPIaC.

Alqipeital o€ SUO UTTOONADEG: TN XPpWHATOYPAPia uypou-uypou Kal Tn XpwuaToypagia
ouvoedEPEVNGS @AoNG. O1 U0 TEXVIKEC DIAPEPOUV WS TTPOC TOV TPOTTO E TOV OTTOIO N OTATIKNA
@AcN KATAKPATEITAI OTA CWPATIOIA TOU UAIKOU OTHPIENG.

XPWHATOYPO®Ia KATAVOUNS UypoU-UuypoU: N uypr oTaTIKi ¢AoN KATAKPATEITAI oTNV ETTIPAVEIQ
TOU UAIKOU TTApwaoNG PJE QUOIKNA TTpocpoPpnon.

XPWHaTOYpOia ouvoedEPEVNS PAONG: N OTATIKA @Acn OEOUEUETAI XNMUIKA OTNV ETTIPAVEIQ TOU
UAIKOU OoTAPIENG.

MEIOVEKTAUATA TNC XPWUATOYPAPIAC KATAVOUNG UYPOU-UYPOoU Eival N atTWAEIA TNG OTATIKNAG
PAaonc Aoyw OIGAUCC TNS OTNV KIVATA @Aon Kal N avAykn TTEPIOOIKNAC ETTAVETTIOTPWONG
(ETTAVA@OPTIONG) TWV CWPATIOIWV TOU UAIKOU OThPIENG. ETriTTAéov, Ta TTpoBAnuaTa didAuong
TNG OTATIKNG PAoNG OEV EMTPETTOUV TN XPNoN UAIKWYV TTANpwong (packings) uypng @dong yia
BaBuidwTr) €kAouon.




2TAAEG yIa T XpWHATOYpAPia ouvdEDENEVNG PAONG
[Nupritia. ZXnMaTiCeTal WG OPOIOPOPYA, TTOPWON KAl UNXAVIKA OKANPd cwuaTtidia, Ta oTToia
Exouv ouvnBwg dIdueTpo 3, 5\ 10 um. H em@aveia TG TTANPWS UdPOAUNEVNG TTUPITIOG
(udpoAupévng e BEppavon pe HCI 0,1M yia pia r} U0 NUEPES) ATTOTEAEITAI ATTO XNUIKA EVEPYES
OMAdEC alAavoAnc.
OH OH OH OH

O O O
AN VRN VN Y
Si Si Si Si

O1 TTI0 XPOIMES ETTICTPWOEIC YIA TN XPWHATOYPOPia ouvdedEPEVNS PAONG gival Ta OIAOCAvIa
(OpYyavoTTUPITIKEG EVWOEIC) TTOU oXNnuaTiovTal KAaTd TNV avTidopaon TNG UOPOAUNEVNG ETTIPAVEIOG
ME Eva opyavOXAWPIWHPEVO OIAAVIO.

y /CH; y  CHs
—Si—OH+Cl—Si—R——Si—0—Si—R
N\ N\ CH, N NCH;

otrou R gival aAKuAopada i uttokaTeoTNPEVN aAKUAOUGdQ.



Me Baon TN OXETIKNA TTOAIKOTNTA TNG KIVNTAG KAl TNG OTATIKAG @AoNG diakpivovTtal dUo TUTTOI
XPWHATOYPOPIas KATavVOUNAG:

xpwuaroypagia kavoviki¢ eaon¢ (normal-phase chromatography). Z1atikéC @AceIlc uPnAng
TTOAIKOTNTAG, TTUpITia (silica) fj aAoupiva, evw n KIVNTH @Aon ival Evag OXeTIKA un TTOAIKOS
OIaAUTNG

xpwuaroypagia avaorpoenc eaonc (reversed-phase chromatgraphy). 2ratikr @&on un ToAIKn,
ouxva évag udpoyovavbpakag kai N Kivnt @acn gival Evag oXeTIKA TTOAIKOC dIaAUTNG

(ct) ()

Xowpatoyoadio wavovirne gaong Xoopatoyoadla avrlotpodns ¢paong
Kuvnti) ¢don goapning moAnotntag Kt dpaomn vymaic moAtroTnrog
— Xpovog —= — Xpovog —=
2x€0n METALU
TTOAIKOTNTAG KAl
Kt ¢aon peong morotntag Kt ¢pdon peone molrotnrag XPOvou €kAouong yia

XpwpaTtoypagia
KAVOVIKAG ¢Aong Kai

/\/\/\ avTioTpoPng ACNGg
CVBVA AYBVC

— Xpovog — — Xpovog —»=

[MohxdTNTa OLcy wELlopevoy ovolmv: A > B> C



Tavtomoinon kopueav : 1. Ovpakiiio 2. Qowvoin 3. Aketopovovn
4. NirpoPevioio 5. Bevloiko peboro 6. Tolovdino

§)
Mebuio OKTOA0 AEKHOKTOALO
1 23 -
47 I
6 2 ; 4
5
h f,
—
||IIll T T T T T T
0 2 4 6 8§ 0 2 4 6 8 1012 14 16 0 2 4 6 8 1012141618 20 22 24
Xpovoc, min Xpovog, min Xpovog, min

Emidpaon Tou prikoug TnG aAucidag avBpaka oTnv ammddoan Twv OTAAWV avTioTpopng eAaong
TTANPWHPEVWY PE cwpaTidla alhocaviou 5 um. Kivnt @daon: 50/50 peBavoAn/udwp. Taxutnta pong: 1,0
mL/min.



XPQMATOIPA®IA NMPOZPO®HZHX

H xpwpatoypagia mpoopdenong (1
XPWHATOYPOPia uypoU-oTEPEOU) Eival O KAQOIKOG
TUTTOG TNG UYPOXPWHATOYPAYIAC, TTOU TTPOTABNKE
yIa TTPWTN @OPA aTTd Tov Tswett. 2TV 1TI0 C¢Hs COOCH;
ouyxXpovn £TToxN KaBiEpwinKe wg¢ pia atro TIg
oTToudaIoTEPEC TEXVIKEC HPLC.

21aTIKEC Paoelc otV HPLC uypou-oTePEOU:

C{uHﬁ

N

=
N/"

TTUpITIA, aAoupiva.

Kai yia 11 dU0 0UGieg N OEIpA TWV XPOVWV ﬁmm—muwu}.o-
KATAKPATNONG €ival: OAEQPIVEC < APWHPATIKOI
udpoyovavopakes < xAwpidia, BelaiBépec < alBEPEC
< VITPOEVWOEIC < E0TEPEC = ANOEUdEC =

. . > : , CeHs C.Hy
KETOVEG < OAKOOAEG = QMIVEG < OOUAQPOVEG < aMidia
< KapPOVUAIKG o&ga. AahvTng COOCH;
H xpwuaTtoypagia TTpoopo@nong civai N
KAaTaAANAOTEPN Yia deiypaTa dIGAUTA O€ N N7

CIS-(PUIVOAO-
Axabopoia

TTOAIKOUG OIOAUTEG.

Eival duvaTtog o diaxwpIoPOS EVWOEWY TTOU PEPOUV
OIOPOPETIKA €idN Kal apiBUoUg SPACTIKWY OJAdWY. | |

0 5 10 15 20 25 30 min
H xpwuatoypagia mpoopoenang diaxwpiel TIg
IOOUEPEIC EVWOTEIC ATTO £va diyha (TNV OTToia eV Mia TUTTIKA €@apuoyn TNG XpwHaToypagiag
OlaB£ToUuV oI GAAEC pEBODOI DlayxwpiouoU). TPOTPOPNONG: AlaXxwpIoP6S TNG Cis- Kal trans-

TTupadoAivng.



XPQMATOIPA®DIA IONTOANTAAAATHX

H xpwparoypagia iovroavraAAayng (ion-exchange chromatography, IC), ava@épeTal kal w¢
I0vTIKN Xpwuaroypagia (ion chromatography).

Texvikr dlaxwpIoPoU Kal TTPpoadIopIcHOoU 1I6VTWY, TTou Baacilovtal 0€ I0VAVTAAAAKTIKEC PNTIVEG.
2TNV apXr N avixveuan yivotav Pe JETPNON TG AYWYIMOTNTAG TWV EKAOUCUATWY, EVW CHUEPA
UTTAPXOUV Kal GAAOU TUTTOU QVIXVEUTEC IOVTIKAG XPWHATOYPAPIac.

O1 unxaviouoi lovavraAhayng BaaidovTal oTIC I00PPOTTIEC AVTAAAAYNC HETACU TWV IOVTWY OTO
OIGAUNA KAl TWV VONTWV I0VTWY TTAVW OTNV ETTIPAVEIQ EVOG adIAAUTOU OTEPEOU, UuPnAou
MoplakoU Bapouc. lNa TTOANEC BEKAETIEC Eixav BPeBEI QUOIKEC OUTiEC UE 1I0VAVTAANQKTIKES
I010TNTEG, OTTWG OI dpyiAol Kal ol (eOAIBol. 2Ta péoa TnG dekaeTiag Tou 1930 cixav TrapaxBei yia
TTPWTN QOPA CUVOETIKES IOVAVTAAAQKTIKEG PNTIVES YIA TNV ATTOOKARPUVAN KAl TOV ATTIOVTIONO
TOU VEPOU Kal YIO TOV KaBAPIOUO JIAAUNATWYV.

O1 110 OPAOTIKEG BECEIG TWV KATIOVAVATAAAGKTIKWY PNTIVWV €ival N 0OUAPOVIKN ouada —SO, H*
EVOGC I0XUPOU 0EEOGC Kal N KapPoguAikr) opada —COO~H*, 1Tou TTpoépxeTal cuvhBwe atrd acBevn
o&€a. O1 aviovTikoi avTOAAGKTEG TTEPIEXOUV TpITOTAYEIG —N(CH3);*OH™ ) TTpwTtoTaYEIG AUIVOUADEG
—NH3;*OH™ , atré TIg OTT0iEG N TTPWTN Eival IoXUPH Kal N deUTEPN a0BEVAG BAan.



Ortav £vag ooUAQOoVIKOG 1I0VAVTOAAGKTNG €AOEI O€ eTTa@N YE Evav udATIKO OIAAUTH, TTOU TTEPIEXEI
éva KaTiov M**, atrokaBioTatal pia Ic0pPOTTia, TToU TTEPIYPAPETAI ATTO TNV £€ioCWOnN

¥RSO; H™ + MY =(RSO;"),M* + xH"
OTEPED oL L GTEPED ol

Katd Tov id1o TpOTTo aAANAETTIOPA Kal £VOC I0XUPOC BACIKOS 10VAVTAAAAGKTNG UE TO avidv AX,
oUNOWVA JE TNV avTidpaon

TRN(CH;}_:_OH_ + A' xﬁ‘[RN(CH;);_L A" + xOH
GTEPED olgAvpa OTEPED O10A VLD

AvTidpaon METAEU EVOG HOVOPOPTIOHEVOU IOVTOG B pE pIa oOUA@OVIWHEVN pNTiVN TTOU YiveTal
o€ MIa Xpwuatoypa@ikr) oTAN. To B* atrd éva oudETepo dIAAUPA TOUu apXIKA KATAKPATEITAI OTNV
KEQAAN TNG XPWHATOYPAPIKAG OTAANG Adyw TNG avTidpaong

RSO;"H'(s) + B (ag) =RS0O;"B(s) + H (aqg)

OTTOU TO (S) Kal TO (aq) utTTodNAWVOUV TN OTEPEA Kal TNV Uypr ®Aon, TTOU OTTOTEAEI TO OUCTNUA.
‘ExkAoucn pe apaid diIGAUPa 0CEog HETABETEN TNV I00pPOTTIa TNS ECicwong TTpog Ta apioTePQ,
ETTEION MEPOG TWV IOVTWYV B* TG OTATIKAG @AONG METAPEPOVTAI TNV KIVNTA pAaon. Ta 16vTa autd
OTN OUVEXEIQ KIVOUVTAI TTPOG TO KATW MEPOC TNG OTNANG META aTTO HIa ocipd aAAaywv TNG B€ong
TOUG METACU TNG OTATIKAG Kal TNG KIVNTAS @AonG.



XPQMATOIPADIA ANMOKAEIZMOY MEIMEOGQN

Ta UAIKG TTARpwaonG atroteAouvTal a1t PIKPA (= 10-pm) cwuaTidla TTupITiag i TTOAUPEPOUG, TTOU
TTEPIEXOUV €V QIKTUO OMOIOUOPPWYV TTOPWYV, NECA ATTO TOUG OTTOIOUG MTTOPOUV va dlayxEovTal Ta
MOpIa TOU dIAAUTN KAl TV OIOAUNEVWY CWUATIOIWV.

Mopia, Ta otToia gival JeyaAUTEPA ATTO TO NECO PEYEBOG TWV TTOPWV TOU UAIKOU TTApwaong,
atroaAAovTal kal Oev ugioTavTal KAPIA KATaKkparnon.

Mopia pe DIGUETPO CNUAVTIKA MIKPOTEPN ATTO TOUG TTOPOUG NTTOPOUV va dIElocdUoouV i va
dlaTTEPACOUV O0TO AaBUpPIVBWOEC TTEPIBAAANOV TOUG Kal £€TOI TTaYIOEUOVTAI YVIa JEYAAUTEPO XPOVO.
Ta popla autd ekAouovTal TEAEUTAIQ aTTO TN GTAAN.

MeTagU auTwVv TWV dUO TTEPITITWOEWY UTTAPYXOUV NOPIa EVOIANEOOU HEYEBOUC, TWV OTTOIWY O
MEoOC Opoc¢ dleicduong OTOUC TTOPOUC TOU UAIKOU TTANPpWONG TNG OTAANG E€apTATAl OTTO TN
OIAMETPO TOuG. H opdda Twv Popiwv auTwyv ugioTaTal KAaouarwaon, n otroia oxeTi(eTal AUECO JE
TO MEYEDOC TWV POPIWV KAl £V HEPEI UE TO OXMMA TOUG.

O1 d1axwpIoHoi AaTTOKAEIOHOU PeYEBOUC dlapEpouV aTTd AAAEC TEXVIKEC TTOU culnTriBnkav, OTo
OTI OV UTTAPXEI Kapia aAANAETTIOpacn METACU avaAuTn Kal OTATIKNAG ¢AonG.



Total
exclusion

Total
permeation

Vo

O

. 5.0 R S

Total
exclusion

Vi

gels / silicas / glasses

Total
permeation

Column - Microgel 5 mix 250 x 7.5 mm (L x ID)

Mobile Phase : THF, 0.8 ml/min 8

Molecular mass:

1. 8000000 7

2. 860000

3. 410000 8

4. 170000 9

5. 87000

6. 34500 10 o
7. 19000

8. 10200 1

9. 5100

10. 2550

11. 580 : )
12. 162 5 10 min

XpwuaToypagia atroKAEIOPOU HeyEBWY yia TO
OlaxwpPIouO TTOAUCTUPEVIOU



XPQMATOIPA®IA AEMNTHXZ XTIBAAAX
XPNOIJOTIOIEITAI VA OXETIKA AETTTO ETTITTEDO OTPWHA PIAG OUCIAG, TO OTTOI0 auTooTNEIfETAI
TOTTOOETEITAI WG PUAAO TTAVW O€ PIa ETTIPAVEIQ UAAOU, TTAACTIKOU 1} HETAAAOU.

H kivnTr @don diEpxeTal yEoa atro TN oTABEP PAON UE TPIXOEION PAIVOUEVA, TA OTTOIA MEPIKES
PopEC uttoFonBouvTal Kal atrd TN BaputnTta ) atro £va NAEKTPIKO TTEdIO.

H xpwuatoypagia AeTTTRC oTIBAdAC KAl N Uypoxpwuatoypagia oTHANG TTapouaidlouv
OMOIOTNTEG, TOOO OTN Bewpia, 600 Kal OTO €i00C TWV CTATIKWY KAl KIVNTWV QACEWY, aAAG Kal
OTIC EQAPMOYEC TOUG.

Alaxwplopoi AeTTTAC oTIBAdAC yivovTal JE ETTITTEOEC UAAIVEG ) TTAAOTIKES TTAAKEG, TTOU
KAAUTTTOVTAI JE Eva AETTTO KaI IOXUPA TTPOCKOAANUEVO OTPWHA ATTO AETTTOKOVIOTTOINUEVA
owpartidla, TTou Traidouv Tov POAO TNG OTATIKNG PAONG.

O1 KIivnTEC PAOEIC €ival ETTIONG IDIEC JE AUTEC, TTOU EQapuolovTal OTNV uypoxpwpaToypa(pla
0TAANG UYPNANRG aTTed00NG. KGAuppa

v

21ad10 EQAPMOYNAG

TotroB€£TnNoN TOoU dEiyUATOC 2
Xapmng
Vé Ié ’—’

AvaTttuén Tng TTAGKaAg péTwITo
o diaAuTn

& ®

EvTommopog Twv avaAUTwy TTavw oTnv TTAGKaA §. e

£ *

Sdi1aAuTng



KaAuppa
l ~ d, -
N v N
i ] -|—HIR—|-
Aelypo 2 )
-
) m Metwmo
X4apTng Aglypa 1 T |.| - i};glﬁtﬂ
Wgi | W, |
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2 L A7
(L)
: L
L
L I
diaAuTng
- '3
&
=
=
g
E
-]
B A
AmOOTOON PETAVATTEVONC, Cm
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R. = —£
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Ai1d1doTaTn £TTiTrEdN XpWHATOYPOAPia

To deiypa TOTTOBETEITAI OTN YWvVia PIag

TETPAYWVIKAG TTAAKAG Kal N avATITUgN Yiveral
o€ avodIKr KaTeuBuvon pe Tov d1I0AUTN A.

O 31aAUTNG QUTOGC ATTOUOKPUVETAI OTN CUVEXEIQ
ME €CATUION, N TTAGKA TTEPIOTPEPETAI KATA 90°
Kal akOAoUOEi pia véa avodikr) avaTrTu¢n Je
gEvav 0IaAUTn B.

MeTa TNV atTOuAKPUVON KAl TOU OEUTEPOU
OI0AUTN, N B€0N TWV AuIVOEEWY TTPOCdIoPICETAI
ME WYEKAOUO HE VIVUDPIVN.

O1 knNAide¢ TauTOTTOIOUVTAI JE OUYKPION TNG
BEonc TOUG ME TIC BECEIC TWV AVTIOTOIXWYV
KNAIdWV TTPOTUTTWYV OEIYUATWV.

Al |.-L|-"'.'I:Z|T'I'|; A—h—-
E=

10

4]

¢ AAPETNOLL
0 E[',fp.lﬂ*m;l 3

ALoAD TN B e—--

Xpwpartoypa@nua AETTTAG oTIBAdAG dUO dIACTACEWV
MEPIKWYV AUIVOLEWYV (O€ TTNKTA TTUPITIOG). AIaAUTNG A:
TOAOUOAIO / 2-xAwpoaiBavoAn / TTupidivn. AiaAuTtng B:
XAWPOPOPMIO/BEVCUAIKA AAKOOAN /0&IKO 0EU. AuIvogEa:
(1) aotrapTikd oy, (2) yhAouTtauiviko ogu, (3) oepivn, (4)
B-aAavivn, (5) yAukivn, (6) aAavivn, (7) pebeiovivn, (8)
BaAivn, (9) 100Agukivn kai (10) KuoTEivn.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54: Τύποι χρωματογραφίας
	Slide 55
	Slide 56: Χρωματογραφία προσρόφησης
	Slide 57: Χρωματογραφία κατανομής
	Slide 58: Χρωματογραφία ιοντοανταλλαγής
	Slide 59: Χρωματογραφία αποκλεισμού μεγεθών
	Slide 60: Χρωματογραφία συγγένειας
	Slide 61: Έκλουση, εκλούστης, έκλουσμα
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66: Αεριοχρωματογραφία
	Slide 67: Αεριοχρωματογράφος
	Slide 68: Ανοικτές σωληνοειδείς στήλες
	Slide 69: Αναλυτική στήλη: Μια πιο λεπτομερής ματιά
	Slide 70: Εσωτερική διάμετρος της στήλης και διαχωριστικότητα 
	Slide 71: Μήκος στήλης και διαχωριστικότητα
	Slide 72: Επιλογή υγρής στατικής φάσης
	Slide 73
	Slide 74: Στήλες Ανοικτού Σωλήνα
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91

