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4.4.3 H yoopatoygagio oTiing.

Tevinég apyés

Iotopurd, elvol 1) YomUATOYQAPICL OTHANG 1) TTOWITY YOO
ToypapLxn nEBodog mov epaguéomre. Idvo o avti othol-
XTNROV OL UETOYEVEOTEQES ONAODY| 1] YOWUATOYQOpIT YAQTY,
%o N yowuaroypopia Aemmig otpddog, TLC. Edw rouw apxe-
TA XOOVIoL EEEMYUEV LOQEPY TG YOomUaToyQpiog OTiAng
gtvow 1 vymMMic amdédoong vyon yowpotoypogia, (HPLC),
7OV (VoL ONUEQO 1] TTLO OUY VA EPOQUOCOUEVY] XOWUATOYQO!-
ur] Texvirn. ‘Oleg autég amotehotv TV AeYOUevN vyol xow-
uatoyoapia, o »ou o€ OLES 1) ®VNTY| Ao givon €va vyQEO.

Ag dovue TAM To fOOIRA YOQOXTNOLOTIHG THS YOWUOTO-
voagiog otine. “Etou:

H otatuen @don pmopel va eival éva oteped oe hemtd
duapepLoud, ENeo, (dLo ue exelvo mov ¥ONOLUOTOLE (T OTNV
yoounoroyooaia Aemtic otpddog (mmxty OoEediov tovu
muoutiov, ahovuiva, xuttaivy xAr). Mmoel duwg va ivol
®noL €va VYo ®atdAAnia xaBnlwuévo oe €va oteped
POQEL, OTTMS OTNV TEQIMTMON TNG YOWUATOYQAPIOS XAOTOV.
H otonxn avti gdon Ba yeptoel ™ onjin (o’ dwov »ow 1
ovopaoia TAnowtixd vixd) mov Ba yonowomomBel yia TG
XQOUATOYQUPHOELS

H wvnty @don onhadn €vag 1 mepuoodtepol dohiteg
ue Tovg ommoiovg Ba yiver 1) Exhovom, lvar tdlol ue exeivoug
OV YONOLUOTOLOVVTAL 0T XOWUATOYQOpiot AeTTTG OTLPd-
dag. H nivnm) vty gdor «tapacigel» ta dLdmogo ovota-
Td Tov OElYUATOS T OO0 TOOCQOPWVTAL KOl OTH CUVE-
XELOL EXQOPOVTAL oS TN otatiky pdor. Ot dudgpogot dLahv-
TEG €YOVV HOTATAYEL Ue PAon TV Loyy Exlovons Tov nabe-
VoG yua »aBe oteQen pdon.

O unyoviopdg pe tov omoio yivetar o OuaywELoUog
eEaptdtanl ammd T otaTry PAoY. ZUYHEXQLUEVQ, OV EIVOL
0TeQEN| TOTE YIVETAL TROCEOPNON TACO TWV CUCTUTLRWMYV TOV
OElYHOTOg 600 %Al TV HOEIMV TOV dLohiTy atd TV EmLpA-
vela Twv woxrxov. Katd v €éxhovon yiveton extémon tov
TEOOQOPNUEVOV OVOTATIXOU At TA LOOLX TOV SLOAUTY, ue
dwapopetiny] PBEPata TayUTnTa Yo To ®ABE OLOTOTIHG, UE
QTOTEAEOUA TO LAY MELOUS TOUC.
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Av m ototxy @aon eival vyeo ratdhnia xaBniwuévo
07O 0TEQES OTHELENG, TATE 0 OO WELOUGS YiveTal ue Pdon
™mv ratavour] ®dfe ovotatikov. ESdw modxrettan yia woto-
voun HETOED Twv S0 VYRV, EXEIVOU TTOU e HOQQY AETTHG
otfadag meQLdhher 10 0TEQES PoREa (ouviBwg VEQS 1
GALO TOMKOU YOQARTHOM VYQO) RO TOU SLOATTH TNG RIVNTHS
PAOoNS OV €(VOL 0QYOVIHOS YOUNAIS TOMKRSTNTOG.

To deiypa tomobeteltar oty #0QUEPN TS OTHANG 1) OLa-
Metar péoa oy wvnt @Aaoy. Avt ®oTEQYETOL ROTA
uirog ™ omiAng elfte pe ) PapitnTo ite pe ™ XONON
avTMaV xounig ieong. H dudoxrero tov duoymoionov eEap-
TdToL Ommg eivol puowd oo To HEYENOS TV HOURMV TOV
TANEWTIHOU VMROU, Omtmwg AéyeTon 1 otamry gdon. Emiong
eEaptdTan oo T SLAUETOO TNG OTHANG %O 1) TOUTNTO. YIVE-
TOL (URQOTEQET, GO0 WKQGTEQN Eival 1) SLAUETQOS TNG OTHANG.
Tevind rahvtegol duaymELouol emLTuyYdvovTaL 600 UEYUAD-
TEQO UNKOG KL IWXOATEQY SLAUETQO €xEL 1) OTIHAN.

To oynqua 4.23 ponBder oty ratovénon twv avogebE-
viwv. "Eva plyna amd 1ola ovotatird LodyeTaL 0to Tavm
UEQOS TS OTHANG OV TTEQLEYEL TN OTaTXY] @Aoy. Me v
Exhovon to Toia ovotatrd daywEiCovion avaloyo pe
«OUYYEVELO» TTOV €XOUV pe T ototrt] @dor. ITpoogEte na
TO UETMITO TOV OLoAUT).

i
R

yaY
\Y%
g
DA
D>

v

A D

Zyrjua 4.23: YroBetix0g dtaywolouds piyuatos toiiy ovotaTixmy.
Me g tedeles paiverar o dtadvtns mov avtixabiotaral TEO0OEVTIXA.
Me ta tola drapogetind yoapixd Qaivovial Ta Tolo CVOTATIXA.
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Ty €E0do g otiAng umoovv vo cuAAEYovton ®Ad-
OpPaTe 0QLOUEVOU GYROU TO ®aBEVa, Ta oolo Ue TV TEAO0-
00 TG €xAovong TEQLEYOUY TO SLOATTY ROl TOL SLOYMOLOUE-
va mhéov ovotatind. Ta ®Adopota autd urogotv va ava-
Movtal ue #dmole evVOQYAVY avAAUOY, TOLOTXKA 1] %ol
moootd. Eivar emiong duvoatdv mowv ™ ovAloynq Ttov
exAov0oUATOS AUTO VO TTEQVA, LECOL ATTO EVOLV AVIYVEVTH], TIOAL
e EVOQYOVY OVAAUOoT, O 0TT0(0g UETOA wa LOLOTITA TOV 1
omota BEPao eEaQTdTon amd TO TOLo EIVAL TO CUOTOTIXG HOL
JoLoL £LVaLL 1) OUYREVTOMON TOU.

Av %dmol0g HAVEL (a YOOPLRY TOUQACTOON TTOU OTOV
dEova TV y €YEL TN OUYXEVTOMOT TOL ®ABe ouvoTaTIHOU 0T
®Adouoro Y (to (0L0) TNV CvTOTORQLON TOU CVLYVEUTH RO
oTovV dEova TV X TOV 0YX0 ToU dLoAUTY Tov €YEL TEQAOEL
u€xot v oviloyn Tov xdfe xAdouatog 1j (to tdLo) To ¥Edvo
mov Epaoe amd ™V EvaEn g éxlovong (1e ™V TEoUTs-
Beom PEPara oTabec TOEOYS DOTE O BY®OG Vo elval avd-
AOYOG TOU YQGVOU), TO ATOTELECUOL EIVOL VAL X OMUATOYQ -
pnua.

Ewayoyn

onfua avivevTi

<—>'t0 n Yo

1

I

|

! I | ] |
0 2 4 6 8 10 12 14 le 18 20 22

X00vog o€ min

Zynua 4.24: [0avixd yowuatoyodenua Tov uiyuatos Tmv Toldv ovotaTt-
%@V Tov oypjuarog 4.21. t ;=0 yedvog mov xdver o OLaATyg va weQdoet
and ) orjAy, tr=x00vos avdoyeons tov ovoratixov B, T, =to wid-

10 TG ®0UPIjS 01N Bdan, h To Vpog TS xoQUPIS
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210 avotépw oyfjua 4.24 goaivetol €va YomuaToyQapn-
ua Tov €lval OUVELELD TOV TTEONYOVUEVOY oyiuatog 4.23.
[MapamEnote TG ROQUEPES TOU OVTLOTOLYOUV OTO. TOl0L
OUOTOTIXA %Ol TOVS AVTIOTOLYOVS GYROUC 1] ®aAUTEQQ YQO-
VOUg 0€ min Tov tovg avtiotolyovv. Kdade Aoutdv xoguen
OVTLOTOLYEL OE €Vl CUOTOTLXG TOV OTTOIOV TO TEWTO YOWUL-
TOYQUPLRG YOOOKTNOLOTLRG ElVOL O AEYOUEVOS YoOovos avd-
oyeong, tr o¢ min. Elvow o yodvog mov pecolafel amd
onypr ov ayiCer n €rAOVOT UEYOL TV OTLYUY] TTOU EUQOL-
viCetow otV €E0d0 TG 0TYANG TO #ABe cuoTaTnd. O YEdvVog
OUTOC WITOQEL VO XONOLUOTTOLNOEL YLOL TTOLOTLXY| TAUTOTTOMON
TOV OVOTOTIRMY. ZTO OXNUO ONUELDVETAL, EVOEWUTIXA, O
¥00vog avdoyeong tov ovotatirot B. Ko €dd yowuoto-
YOdpNoT TEOTUTWY OUOLWV OTLS (dLeg amdhuta cuvOTxeg
elval N Mo aELOmOT CUYXQUTLKY TEYVIXY]. 2T ONUEQLVA
oQYyova 1 RATOYQUPY TV YOWUATOYQOPNUATOV YIVETOL
AUEDT, e CUVOEDT] TOU QVLYVEUTI] UE EVOL XQTAYQAPIXO.

To "Wog g ndbe nopueNg 1| T0 euPaddv TG RAUTUANG
1ATW OO RABE ROQUPY -TTOV UETOE(TAL UE OLAPOQES TEYVL-
€G- WTOQEEL VO YONOLUOTTOLELTOL YL, TOV TTOCOTIXO TEOCILO-
OLOUG UECO ATt XQUTVAN avapoeds OV RATAOREVATETAL
Ue ™ Yewuatoyedenon, (otg dieg ovvBxreg), mEoTimmwy
OVOLWV YVOOTWY CUYHEVTIQWOEMV.

H reyvirn g nedsodov.

To Geyava TOU ATALTOUVTOL YL L. KAOOLRY (QWUOTO-
YOOI AVOLXTHG, Ommg AEyeTal, oTiAng eivor oyenxd ammhd.
To foaownd Tuiua givon €vog omiivag YuaAvog, TAAOTIROS 1
ot6 avOEEdWTO aTodAL, CUVEXNS, XWEIS REVOUS YWEOVS CUV-
deomg. 10 €QYOOTOLO YL OTAES UETONOELS OXOUY KO LLCL
mpoyoida elvan wavomomTiry. Av ehéyyeton xow 1 Ogguo-
%no0ol0, 0 CwANVaS uroel vo dtaBEtel dLTAd TorywuaTa 1 vo
UTTQLVEL O€ TTOOYQOUUATLEOUEVO (POUQVO TTOV UTTOQEL VAL RQATA
otafeo Bepuorpaoiond megpdihov pe axpifeia = 1°C. O1
dLootdoels ™ dlapéTEov Touv cwMiva TowmiAhouy amd Ay
mm €mg Alyo cm %o urog otd NeQLrA cm €wg %o Alya m.

O ocwMvag autdg yewiCel ®atdAAnlo e T ot
Ao, TO TANEMTIXG VMRS, OTTOTE YIVETOL TTLOL L0 (OWUATO-
voagxyy oTijAn. O TQOmMOS TANOMONG 1oL TEOETOLUACIOG
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™G OTHANG Towilouv avdloyo Ue TG EQAQUOYES TNG OTYH-
Mg. Ou etoupeieg mov mpounBevouvy ta. TANEWTKG VAMXA
divouv Aemtopeeis 0dNyieg Yo TNV TEOETOLUAOIN TOV TIAN-
QWTLXOU VAMKOU, TNV TAEMOT TS OTHANG XOL TNV EVEQYO-
moinon Tov, oL omoieg elvol arapaitnto vo axolovbovvrol
motd. To #dtm dxeo Tov cwMjva ®Aeiver pe vohofdupoxa
yia va unv OLoEEet To TAnemtird vhxo. Ilpoooyn amautei-
TOL XOTA TNV TAQWON MOTE VO ATOQEVYOVTOL KEVOL Y MOOL
1 ®avdha to omoia emnEedtovy AUESH TNV TOLOTHTO TMV
Xomuatoyoapnudtmy. Av 1 ot gival wxeng dtapuétoov M
T0 VMXO elvar Aemtoxronxo M mAnowon vropondeltor amd
avihio revou 1 dovntn. e xhaowég othhes N OLdueTQOg
TOV RORRMV TOV VMOV elvor ¢ TdEng tv 150- 200 pm. Ou
omieg awtég €xouv duduetoo 1-5 cm xwow wijrog 50 - 500 cm.

To delypa umogel 1 Vo ELOAYETOL OTNV ROQUYPT TN OTH-
Mg 1) va dtohvetan oty ®ivnTh pdon (o€ ®ATOLOV ATt TOUg
Olahiteg Q) now pe €vo OLp@VLIO 1] oUELYYO va Umaivel
oV ®0QUYPY TS OTHANG (d€g ®ow TO HOTWTEQW oyua 4.25).

=1

=

£
S A

QVLVELTH

TROg

" TROS
aviveut ;
\ J aviveuTi
dp =150+pum 40-70 um 5-10 pm
] duapeteog omjing = 20-50 mm  1-3 mm 2-6 mm

%6 i e =50-200 50-100 cm 10-50 cm
TUTO JIHOS OTIRIG 00 cm 30-50 atm 100-200 atm
nieon = <1 atm

A B c

Syrua 4.25: Aototepd xAaoixij oTijAn ue ueydAovs oyetind xdxxovs
TANewTIX0U VAIXOU 2L eloaywyI] Oelyuatog ue oLpavio.
Ae€id oTIjAes e nQOUS #ORHOVS XL ELOAYWYI] UE EVEDT.
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lNa ™ yeoparoyedgnon 1 Qo1 g ®wNTHg QAONG, N
Exhovon dnAadn ™ oTAng, yivetar ouvi|Bwe pe oLpmvioud
Tov dodut) amd e deEopeviy mov Poiloxeton Ynhdtepa
amnd ™ omAy. H taydmra g 0ovig eEagtdral »ow amd v
vOQOOTOTIXY TTiEDN UETAED TG EMPAVELNS TOU VYQOU OTY
deEauevn (m.y. 1 atm yuo avowrtd doyelo) xan Tov onueiov
€EG00V amd ™) OTNAY. AxOpa ®oL av 1) OLAUETQOS TV ROK-
nov dev elvor wnen (~150 um) n tayvmta eovg eivon
wxe xow dev Eemepvd uépog tov mL avd min. T tov
EAEYYO ®ow TV AUENON TG QOYS WITOEEL VO XONOLUOTTOLOU-
VTOL RO TTEQLOTAATIXES QVTALES XOUNANG TTleomg.

ITpoooyn 010 VAKG TmV COAVOV TOU UETOPEQOUV TV
AVNTH AN 0T OTHAN ULOL XOL UE TOUS OLAAUTES TTOU UETa-
@EQOVY Uoel va. polvivouy to deiyua. Av cuufaivel quto,
owMijveg yuvdhvor 1 amd Teflon eivon amagaitytol.

To €xhovoua 1| 1o ®AAoUaT, 0QLOUEVOU GYROU TO ROOE-
va, cUALEYOvVTOL 0TV €E000 TS 0THANG. ‘Omtmg avapépbnue
%Ol TTQONYOUUEVQ, TO RAAOUOATA QUTA WTOQOUV VAL AvOAVO-
VIOL JTOLOTLXG HOL TTOOOTHA UE Uict ROTAMNAN eVOQyovn
u€B000. Yapyovv ol autduaTol OUALERTES HAAOUATWOV UE
TOVG OTOLOVS TTOOYQOUUATICETOL 1) CUAAOYY OQLOUEVOU
OYy?ov amo To €xhovopa ®abe od.

e mepimtwon mov Tnteltol uévo o aLBuds TV CVOoTaTL-
%OV TOV pelyuorog eivar duvotd vo evpebel avtds amd g
Coveg mov oynuatiCovror zatd ujrog mg omiing (deg xa
oyjua 4.26), av outd eivor €yxomua.

Ewayoyi oo 011N

delypavog dLaAvTn
0’1:11)\,1] - ) | ﬁ LlI i
e — ,
otaTxn |-—-| —
wion | U U U

i A 1l W W ovhhoy
" e e’ ovotatiév

Synjua 4.26: Xowuaroyoapia otijins ue oviioyi xAacudrwv
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GC (Gas Chromatography)
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4.4.4. Aéowo yooparoygagia (GC).

Tevinég apyés

H aépla yomuoatoypapio amd dmoyn yevirig aoyng
elval wa tumry yomopatoyoagxt] néBodog. Kat e6a Ba
Poelte, omwg omv vypnq yowpatoygapio (LC), toug
6povg, duaywelouds, uelyua - delyua, otatry @domn,
®VNTH QAOY, XOWUATOYQOEIXY OTHAN A, Mia Pfaowri
L0poEA VITAQYEL, TEQQ QTG TO YEYOVOS OTL 1] ®LVNTY PAOoN
elval €va agplo. Avt 1 xivnti @don 0ev emdd ue omoL-
0d1mote TPOmO pe TOL ovotaTvd Tov ulypoatos. H udvn
«d0oVAeLd» TOU ®AVEL ElVOL VO, UETOPEQEL TOL OUOTATIXA
QUTA LECM TNS YOMUATOYQUPIXNG OTHANE. Amtd €81 mEo-
€oYETAL %OL 1 ovouaolo TG AUWVNTIS PAONS WS PEQOV
aéoto. Mo aAln drapopd eival 1 poee1 Tov delyuotog,
TO 0Toto mEEMEL Y| va elval a€plo | oty Bepuoxpacia wov
EMXQOTEL OTO ONUELO ELOAYWYNS TOV ROL UETA, VO YIVETAL
a€pLo (aTuog).

Ac dolue TaM o avodutind, Tig apyEs ™ uebddov. “Etou:

H otatuxn @don uropel va elvol €va oteQed ne to yvo-
OTA TTLOL Y OLQOKTNOLOTLRA EVOC OTEQEOD TANQMTLXOU TNG OTH-
Mg. Tote Whdue Yo ™V Q€QLa-0TeQEr] YowUaTOyQapia
(GSC). Mmopet Sumg va givan ot Eva vyd rabnhmuévo oe
€val OTEQES POREN 1] OTAL TOLYMUOTA AVOLXTAOV TOLYOELODV
OTNAGYV, OntGTE WAGUE VLol OEQLO. -UYQY XOWUATOYQOPIa
(GLC). H tehevtaia fonre 1600 ueydro medio eqpaouoyoy,
®OTe OtV KABOWAOUUEV O OQOS QEQLL YowUATOYoAPLQ
onuaivel o ™V agoLa -vyer YOWUATOYQAPIA.

H xvnen @don 1 @€gov aggro eivor og avtiBeon pe v
LC éva adpavég aéplo ommg m.y. ta “Hho, Alwro, ApYd.
A£010 T0 07T0(0 QUTAG UETAPEQEL TOL CUOTUTLRG TOV OElyuo-
TOG TTOV KAl AUTO TEETEL VAL elval a€ELo 1 aTUoS.

O unyaviepdg pe Tov omoio eEehiooetal 0 dLaywELOUOS
TWV OVOTOTIXWV O€ OYE0N UOVO UE TV AEQLAL -UYQD XOWUA-
TOYQOLLQL, EIVOL ULOL XOTOVOUT TWV UOQLMV TWV CUOTATIXDV
UETOED TG 0EQLOC PAONS AL TOV VYQOU TTOV EIVOLL OXLVNTO-
TONUEVO TTAVW O €vay adQuv] OTEQED POEd.

Edd 1 taryUtnta pe v omoia eQvd 1o a€QLo- 1) QO Tou
OMhady - elval onuavtirGs TORAYWV 1oL TEETEL, WALl Ue ™)
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Bepuonpaoia Tov meQLPdAlovtog g oTiANg, va eAEyyeTOL
ovoTuaTrd. Ztv et @don OBa €heye navelg ot o
a€oLa ovotaTnd deopevoviol avdloya pue ) “ovyyéveln”
7OV TOQOVOLALEL TO xaBEva ue ™V vyey gdon. X devte-
01 PAON TO QEVUA TOV PEQOVTOS ALEQLOV TA TTALQACUQEL TOOG
™mv €E080 ™ OTYANG.

To &idog Tov deiypatog »oL 0 TEOTOS ELOAYWYNS TOU
elvor amd ta vplowo onueia, g uebddov. Av autd eival
VYo, mEEneL va. BepuavBel oe natdAAnln Beguoxpaoio
mepimov 50 °C mdvm amd to onueio 1 onueio LEoemg wote
va, puetorpamel oe atud. Baow mpoindBeon elvar va unv
dlaomdvion Beound Ta oVOTATIRG TOV. 2T CUVEXELD T
agola 1§ ot atpol Ba avoutyBovv pe 1o PEpov agpLo xow Ba
mopevovtor péow g oming. H Bepuonpaocio g otiing
TEETEL Vo EMEYYETOL UE amQifela xaL va elval row ot
Yniotepn amd ta onueio Léong tmv ovotanrwy. H Beguo-
%1QAOl0 qUTH WIToEEl va. elval ovveyms otabepn m.y. 80 °C1
VO TTQOYQOUUOTICETOL KOL VOL AVEQYETOL OTAOLOMA TT.), OTTO
tovg 70° otovug 125 °C (mpoypapuantopevn GLC)

To @Epov a€QLO UETOPEQEL TO ALOYWELOUEVD, CUOTUTLRA
7Eog TV £€£000 ¢ otiing. Exel évag aviyvevtiig ouvdede-
UEVOGS UE Eva naTayeo@ro 1) xatdlnha (interface) ue €va
VITOAOYLOTY], UETEC ULaL LOLGTNTOL TTOV EEQLQTATOL 0TS TH PUON
%O TV TOoooTTo. TV ovol®v. "Etol hapfdvetor row edam
Eval YOWUOTOYQAENUO aVALOYO LE EXEIVO TNG UYONS YOW-
notoypagiag oming (deg xan ogh. 268). Kow €00 yio v
TOLOTIKY] OVAAUON YN OLUOTIOLE(TOL O YOMUOTOYQUPLRAG
XOOVOg avaoyeong, t. xat PEPaLa #AOE 1OQUPY AVTLITOOOW-
mever now €va ovotanxd. Ilepuoodtepo amd xdbe dAln
oEA 1 TOowTomoinoy YiveTor UECH TG KOWUOTOYQAPNON
TEOTUTMWV EVWOEMV UE TIS (0LES axQLp®g ouvBrreg TAnow-
TroU VMXOU, VYONS Qdong, 0oNg QEQOVTOS aepiov, BeQuo-
%p00t0g ®¥Aw. 10 noTwTéQm oyxrjua 4.27 diveton €va yow-
UOTOYQAPNUC TNS HOWIVHE ROL TOV TTEOIOVIMV UETAPOAL-
opovU mge.

Aéota -Yyor Xowuato-
yoapia GLC (Gas Liquid

Cromatography)
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onfjua aviyvevTi

v

1 ] ] 1 ] | 1 |
0 2 4 6 8 10 12 14

XQ0vog min

Syua 4.27: Xowuaroyodenua nowivys xat
TV TEOIOVTOY UeTAforoIoV THE

To 6oyavo »ar 1) TeVr1] TS neBGdov

H onueowvn teyvoroylo »aL 1 cutopotoroinon moo-
OQEQOUV UECM TOV EUTTOQIOV Lo LEYAAY TTOWIAlO AEQLMV
XOWUATOYQAQPMV Ue TIUES OV ®upaivovion and 5.000.000
€wg nouw 15.000.000 dgy. ®al mEQLOCOTEQO, AVALOYO UE TLG
QTALTOELS TV EVOLAPEQOUEVV %L TIG OUVATOTNTES TOV
0pYdvou. Zta vminig texvoroyiag dgyava n eUBuLoN Twv
TOQAUETOWV 0TS 1 Bepuoxrgacia g oTHANg %ol 0 TEO-
YOOUUOTLOUGS TNG, 1 TOXUTNTO QONS TOV (PEQOVTOS ALEQLOV,
%AT, YivOvTaL HECA OO TO TANKTQOAGYLO EVOS VTOAOYLOTH
RATAAMNAOL €POOLAOUEVOY PE TO AVTIOTOLYO TEOYQUUUL
(softwear).

To »vpdtepa TuRUaTO EVOS OEQLOV YOWUOTOYQAPOY
elvau:

1. n anyy Tov PE€QOVTOC ALEEIOV TOV 0TOLOV 1 QO UTTOQEL VOl
ouBuiteton o emBUUNTES TWWES KoL VO LETQETTOL UE Eval

QOCUETQO,
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2. wao etoodog Tov delyportog 1 omota uwopel va Bepuaive-
Tou oo tovg 25 - 500 °C,

3. M xowuoToYyQapLRY OTHAN LECO OE BEQUOOTATOUUEVO Y MO0
oo pevpo Bepuov agpa oe Bepuonpaoteg 25°- 400 °C

4. €vag aviyvevmg ratdAnAog yiwo ovoieg a€Qleg 1 o€
NOTAOTOON OTUWV.

5. éva ovotnua OUVEXOUS HOTOYQAPHS TWV UETOHOEWMV
(roTaypapéag, ohorinowtic 1 1 086vn tov PC).
To TujuoTe avtd omeLRoviCoviol 0to XATWTEQ® Oud-

Yoauua (oxriuc 4.28)

oTiiAn
S

maoyT m
aggiov

OVLYVEVTIG

ewayoyn deiyparog *aTAYQUPENS

Syrua 4.28. Ta facixd turuata evos agiov yowuatoyQdgov.

Ag dovpe pe ndmoleg Aemron€peteg rabeva amd To Tui-
uota AUt ®aBdg Ko TS OLOOLRAOIES YLOL TNV TTQOETOLUAOICL
TOV 0QYAVOU %Ol TLG LETONOELS.

To @égov aggro mov amotelel TV ®vnT @dor elivol
0€0L0 0dQUVES MOTE VO UMV avTLOQA RO ROTAOTQEPEL T
VMRA ®OTAOREVTS TOV ogydvov. To mowo agplo Ba xonot-
uomowBet eEaptdran amd 10 €(00C TOU OVIYVEUTY TOV YON-
owomoteitar. Xonowpomorovvrar He, N,, Ar vj H, amé ofi-
deg yalvpa pe mteon (omv atodhvny ofida 100 -200 atm).
O ofidec autéc mpémeL vo. oTEQEDVOVTOL e OMVOTOES O€
ot00epd onuela TV TAYROV EQYAOIOC.

O Ttayvtnteg povig Tov aeptov pubuitoviar oe dVo oTd-
ow: To éva pe €va puBulot mieong mov Polonetal TAvVM
omv ofida (1 «xovoowxr» UOULOT) ®oL TO GALO TTOL YiveTan
ue woe 0wy Perovoeldn Parfida mpocoapuoouévn oto
XQWUOTOYQdpO, Yia T Aestropueon (fine) puBuion. Tehnd to
0€QL0 TOETEL VO ELOEQYETOL OTN OTHAN ue mieon 1-2 atm
AV TG TV OTUOCQOLOLXY ROL UE QOES TOU KUUAIVOVTOL
o6 25 - 150 mL/ min yio TANQELS TORETAQLOUEVES OTHAES

275



mrﬂ}*ﬂﬂwﬁ

InL =10°L
InL =10°mL
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®naw 1-25 mL/min ywa touyoedeis otiheg (deg nan otiheg
278). H tayvmnta govig uetpeitan oty €£0d0 tou oQydvou
UE QOGUETQO COTTMVOILUATUOTOS 1] ROTOOREVY] KOl AELTOVQ-
via Tov omotov divetan 010 raTwTéQw oYNua 4.29. e qutod
UETQE(TAL UE YQOVOUETQO O YQOVOS TTOU YOELALETUL EVOC
VUEVOS COTWVOILOAIUOTOS TTOU dnuoveyeiton meELovtag 1o
poire, yia va OLotp€EeL To didotua and V, oe V; .

3

V
f Fo = AV(n-ll)
At (min)
e~ evoeitelg
i Gyrov

PEQOV 1€QLo 0.0
YOORATOYQAPO

¥o)
D

oamovvodLdivpa

eLaoTLXT OQaige

Synjua 4.29. Poduetoo oamwvodiaiiuarog.
H tayvtyra gorjs eivar AVJAt oe mL/min

To delyna mov umopel vo elvor a€pto 1 vyed (1 dudiv-
na) oAAG %ol OTEQED ELOTYETAL UE WHQOUETOLHY OUQLYYO
oV a1 ™S OTNANS o€ ®0B0QLoUEVO oNuelo TOv 0QYd-
vou (injection port). Av 1o delyua elvon oteQed, umoQel va
gLoayeToL HEoa Og yudivy guolyyo m omota omdel péoa
070 XWQEO EL0AYWYNS UE TEQLOTOOPY VO ®oyAia. To otd-
wo avto eloaymyns €xel wo Palfida and ehaotind mov
avtéyel oe Ymiéc Bepuonpaoteg, my. eALAOTIRO ATO OLAL-
%OV, silicon rubber. To xowd Aeyopevo «septums» g
XOMUOTOYQOAPILS. AVTS mEEMEL RaTd dLALOTHUATO VO AN
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Cet) now evd) emTEémel TV €(00d0 g PeAdvag TS ovQLY-
vag, 0ev emteémel v €50d0 Tov delyparog 1 Tov PEo-
vtog agplov. H €yyvon tov delynarog, «€veon», mp€mel va
yivetal axopiaio xot oyl ovyd -ovyd. O 6yxog tov delyua-
T0g elva ehdyLoTog artd uepwrd dérata tov ul uéyot 20 ul
vyt vyed detypata xow 1-10 mL yio agpra. Av 1 oty
elvar TOLX0eldNg, XONOLMOTOLOUVTOL ELOLKEC OLALQETINES
duatdEelg (split) wote to Telud deiyua va elivor Aiyo vavo-
Moo, nL (10 tov L). H axpifeia oty gloaywyrj tov deiy-
UOTOG €XEL UEYAAY ONUOOTAL, LOLALITEQX YLOL TTOCOTIRES PETOT-
oelc. KortdEte oto ratwtépmw oynua 4.30 to owotd 190mo
XQ1oNg TG EVEOg.

MéBodoL Thjemong cvpLyyos

uovo delypo
L ]

delyna + afpog
1
! |

agpag + delyua + agpag
duodimg + agpag + delypo + agpag

e e

Aw6p0mwon Gyrov

Mjym delyuarog

avayvoon ™G

évdeine : : ' .

yotjyoen gloaymyn delyuatog améoueaon oUQLyyos
L
I ]
TOafNyNa ........ TOW
i

L
Agaipgon vtohoimov

Zyrjua 4.30: Opbhj yorjon ovgryyas

H 6epuorpaoio tov y®weov eloaywyic tov delyuatog
7OV OIS elmae mEEMEL va eivan tovhdytotov 50 °C ymho-
TEQO OTTO TO ONUELD CETEWS TOV AYOTEQO TTTNTIXOU CUOTOTL-
%0V, eAéyyeton wote va eivor 10% mapamdvm amtd exeivn

™G OTiANG.
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H omijAn elvan, Ba €leye naveis, «n vo@dLd» Tov Yomua-
TOYQdpov mo. xow ¢ aut Ba yivelr o duaywELouos Twv
OVOTOTIXAYV. ZTHAES WITOQEL RAVEIS VO ETOLUAOEL AL WOVOG,
av €xeL TV XATAIANAO EE0TMOUG, RO OL TTOLTHOELS ATTtd T
Aertovpyian Toug dev eivan oAU vymAéc. Ze eldndteQa
Biprio vdgyovv Aemtopepeis 0dnyieg yuo TV ROTAOHREVY
oAV, Mmopel Sumg ®amolog vo meounBeveTol €TOLUES
omAeg amd To gUmOQLo Ue dLdpoQa TAnowTIXG VAxd %Ol
vypd xabnhouéva oe avtd. Ou otieg eivan Paoird 600
Timwv: H modtn xoatyopio eivar ou AeyOueves YeULOUEVES,
TANQWUEVES OTHAES (TTOXETOQLOUEVES) ®ow 1) devTeEN Elvon
oL 1oryoeldelc otjhec M omjheg avoxtol owhiva. Elvou
QPTAYUEVES aTtd avOEEIdWTO XAAVPa o €xouv oxfjua omei-
oag Yo Vo ratahapfdvouy mxeod xweo. To wijxrog toug mot-
%niAAEL, 06 1- 2 m yLa TG TOXETAQLOUEVES PEYOL EXOTOVTA-
dgg uétpa Yo g 1oL oELdels.

2T Ao oUTH TG YVWOLUOS UE TN YOWUOTOYQOpIa,
omov ravelc dev rahelton va pudEel o otAn 1 vo aEloho-
YOEL TO TEQLEYOUEVO TNG RO TV OTTOTELECUOTLROTITA TN,
mEEmeL vo xatohdpel Ot TV (Ola onuacio €xeL xou 1 TEOE-
TOLUALOLOL KOl OUVTHENOY OGS OTiANG, dote auty va elvan
€rowun ywa uétonon (to conditioning wog otiing). O mpo-
unBevtég divouv Aemropeeic 0dnyieg xou Yo to BEpa aTo.

O 0Ogpuootatovuevog @ovgvog oxomd €xeL va xpatd
eheyyouevy Bepuoxrgaoio ot oA alld %ol OT0 YDEO
ELoaywYNS TOU SElYUOTOS ROl OE OQLOUEVA UOVTEAX AL OTOV
aVLXVELTH. AUTO TO TETUYALIVEL BEQUOIVOVTOS TOV QLEQOL TTOV
wurhoooet. H axpifeio g 6Ang uétonong eEaptdrtol ol
artd ) Bepuoxpacia YU owtd %ot 0 ELeyyog ™C YiveTol
uéyoL peowmav dexdtmv tov Pabuol. Suvibmg emAéyetan
wa Beppoxrpaocta ton 1 Alyo mo mdvw and €va Héco onueto
Céomg, mpdyuo tov odnyel og ypdvoug avdivong amd 2- 30
min. Yrdyouvv dvo duvardtreg Beguootdmone. H modt
%noatd otofepn] po TEoeTAEYUEVY Bepuorgaoio o GAn
OLdoreLo TS UETONONG, OTOTE WAGUE Yo LoOBgoUN aEQLa
yowuaroyoapia. Mo t€tola texviny 0g diver moAD xohd
QUTOTELEOUOTOL ULOL HOLL OL KOQUYES, OTO YOWUATOYQAPNUCL,
emroAiTTOVTOL OUTtd ovoTaTivd Ue ®ovuvd onueio TEotng
(wrQn) Staywototixj ixavotyra).



E vagyavy H ammm‘A vdlvey

Yrdoyer dumg n duvatomra uetafoiic g Bepuona-
ol0g PE RATTOLO TTEOYQUUUOL TTOU KOAVOVILEL TOCO TOV TEOTO
600 %ol 10 EUOUS petafolrc g Bepuoxrgaciog UEYOL
%ndmoLo mpoxaBopLouévo opto. “Etot, yia mapdderyna, uro-
oel  Bepuorpaota vo avEdvel yoouunrd, dnhadn ue ota-
Beon TayvTTa, amd Toug 25° €wg toug 125 °C, va mopauei-
vel exel yuo 7wy, 1 min zow petd va avéfer mah yooupund
otovg 200 °C. Tdte whdue v Ospuomooyoauuatitouevy
afola yowuaroyoapia. ZTNV TEQINTOON QUTH 1] LRAVOTITL
Loy wELON0U, EXTEPQAUOUEVY oAV AmOoTaon dadoyinav
HOQUPAV, ElvVaL TTOAM nalitepn. Ol ®0QUEES elval 0EUTeQES
%O TTOMY TTLO0 HOTAMNAES Y10 TOOOTLROUS TTQOOOLOQLOUOVG.

MéyoLs €00 0 XOWUOTOYQEAPOS ETLTEAEL TOV PAOLRO TOV
TTEOOQLOUO TTOU EIVOL O OLOYMWOLOUOS TWV CUOTOTIXMY EVOG
uiynotog. Ta duaywoouéva cvotativd exhovoviol ®al
UETOPEQOVTOL OTTO TO PEQOV QLEQLO TTEOS TV £E000 TS OTYj-
M. Mével Sumg tapa To HEQOS Tou 0QYdvou tov Ba avi-
yvevoeL, o Tovtomomoel waL Ba LETONOEL TOL CUOTOTLXA
oUTd. AUTO TOAYUOTOTOLE(TOL UE TOV GVLYVEVTH TTOV E(VOL
TO «UUOAG» TOU 0QYdvoU. O aviyveutng o LETATOEYEL ULt
Wiomta Tov PEPovtog aepliov (To omolo Elval OUVEXMS
TOQOV) KOL TWV CUOTATIXMV OE NAEXTOMO ONO TO OTO(0
0TI CUVEYELX, ROTAAMNAQ EVIOYLOUEVO, Ba naToryQapel 1] Ba
amotuntmBei. ‘Otav amd Tov YEmUATOYQAPO TEQVA UOVO
100000 QEQOV AEELO, M AVTOTOXQLOY TOU aviXveuT Oa
elvol aUT6 TOU OTO YEMUATOYQAPNUC OTOXAAE(TOL Yoauur
Pdons. H mogovoia ®dBe ovotatinol pe LapoQeTirveé TIUES
OtV LOLOTNTA TTOV UETEA O AVLYVEVTIS B0 ATOTUTTHVETOL OTO
YOWUATOYQAPNUO OV %0Qu@1f (S€C naL HEAETY TOV YQWUA-
ToYQAENUATOS). O aViXVELTHS ElvaL EVOWUATOUEVOS OTO
OQYUVO RO OVVETMS OO TOMTY OYn eV UTOQEL HAVELS VO
emeppaiver og autdv. ‘Oumg €0 now xad M €5000g evog
0EQLOV YOMUOTOYQAEPOU UTOQEL VO amoTENE] «E(00d0» OE
wav dAAn evégyavn uébodo, omtdte WAGUE YLoL CUVOVAOUE-
VEG TEYVINES OIS 1 OEQLOL XOWUATOYQUPIC GUVOUAOUEVY
ue paopotoyedeo udtag (MS) 1 ohoxinowuévo GC-MS.

To ofpa TMEO TOU aviYVEUTY| Aoy eVIoVOEl ®aTAAY-
Ao petagéQeTal o €va oUOTNUC, ®aTayeagns. To telMxo
amotéheoua eival 1o yewparoyodgnua. IToloi yowuato-

Awaywototixdtyra  (fAme

o oxfjua 4.31)
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yodpol eivor QodLAOUEVOL e OAORANEMOTT) DOTE TOLQAAAN-
AOL LE TV HOTOYQOUPT) TWV ROQUP®YV YIVETOL KOl UETOT O TOV
eupadol ®d1w amd autég, mov elvar avdloyo TG OuyxE-
VIQMWONS TOU GUOTATLIXOV. ZT0 IO OUYYQOVa %L OxQLBd
dpYyova 6hog 0 EAEYYOS OL 1 TTOLOOVCLHOY TWV OTTOTENE-
opdtov yivetar uéoa omd PC, to omolo diabétovrag om
UV TOU 0QYELO AVTLOTO(YNONS ROQUPDV UE EVIIOELS, OIVEL
otV 006vY TOoU TNV TAT|ON TTOLOTIXY| CUOTOON %ol 0oy Pad-
novounBei 1o 6pyavo e TEATUITOL HOL TNV TTOCOTLRY CVOTO-
om tov delynaroc.

IMogondtw divetar €va LOOVIXG XOMUATOYQAPNUT YL
va OUPE TTOLL EIVOL TOL ALQOKTNOLOTIXA TOV ROl TS QUTA
aElohoyovvron (oyfua 4.31).

- (t)g >
-« () A

3

ONUaL OVLYVELTN

<ty —

Xpdvog
Syrjua 4.31: Xowparoyedgnua 6vo ovoidv A xat B, t,, 0 yodvog wov
xdvet o OLaAiTng va wepdoet Ty otijAy. Ataywotorotyta, A,

‘Onwg €xer 10N AexBel, #abBe noouen aviutpoowTeveL
nouw €vol ovotaTrd Tov uiypatoc. H B€on ndbe nopugrig
®raBopiteton amod 10 Yedvo avdoyeons (1 XQOVO CUYRQATY-
one), t,, av PEPona vayeL yoaumxy ®ivnon mg ®vnTig
pdong (otabepn ToutnTa). Avtog eEaptdral, yio dedouévn
OTHAY, atd TV Ty UTITA QOY|S TOV PEQOVTOS eQlov, T BeQ-
UOXQUOIC %Ol TOV TEOTO Tov o] mBavev petafarhetal
(Yior TQOYQOUUOTIOUEVES HETONOELS). ‘O00 0EUTEQO Elval TO
peak (10Qu(1}) TO0O «HOMITEQO» IOl oL ETOL YIVETOL ROAD-
TEQOS OLOYMWOLOUAS TWV OUOTOTIXMYV, TQAYUO TTOU ONUOLIVEL
TEOOQEAENON TOU CUOTATIXOU OE OTEVY] Lwvy TG OTHANG.
IMpoo€ETre mwg petpelton o0 t. OTO YQWUATOYQAPNUAL.
Bolozetow apyud to onueio Touig Twv EQOTTOUEVOV TMV
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0 *AAdWV TG HOUTUANG TG ROQUPNS %Ol UETQE(TOL 1)
arG0TOO0T TOU Otd TV CRYY] TMV AEGVIV TTOU AVILITQO0M-
TEVEL TV XOOVIXY] OTLYUY ELOAYWYTS TOV delyuaTog.

T v moootxy avdlvon yonowomoLetol to eufadd
nATW Ao TV ROEUPY, TO 0mtolo Vrd mpoimoBEoelg elvar
OVAAOYO TNG TOOGTNTAS TOU CUOTATIROU KO OUVETMS UITO-
0€( V0L X ONOLWOTTOLE (TOW Yiat T YAQOEN X aumiins avapoods.
Yrdoyovv O1dgogotl TEAmOoL VTOAOYLOUOU TOU eufadov
otoy Omwg Y. N UEB0SOG TOv TOLYWVLOUOU, OmTOTE QTS
elvau (00 pue 1o YLvouevo Tov Ppoug Tov €l To YOG TOU OTO
wod tov vpovg tov (Wy,). Av 1 nopugy elvar oela, ToTE
ovtl Tov epPadov PToEEl v XONOLUWOTOLETAL TO VYOS TNG
v ™) XGAEN TG ROUTUANG AVOLPOQUG.
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