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2UVTOHN LOTOPLA TNG XPWHATOYPADLAG [« 5o faras a scientific statement speaks

-1900: EdbevUpeon tng xpwuatoypadiag aboutreality, it must be falsifiable: and in so

(M. Tswett) yia SLaxwpPLopO GUTIKWY XPWOTIKWV far as itis not falsifiable, it does not speak
aboutreality.”

4 Xpwp’atoypacbla 2> "syxpwpr! ypadn® — Karl R. Popper, The Logic of Scientific
@ SLOTL OL SLOXW PLOPEVES EVWIOELC Discovery
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(a) Zuokeun yla tautoxpovn xpnon (B) Zuokeun yia HeVaAUTEPT. (1) X opioTOYp AdIKAC
EWCKaL TEVTE oTNAWYV. To KaTW deilypata (EowTEPLKA BLaXWPICHAE HUTIKDV
HEPOC TWV HIKPWYV YUOAVWY dlapetpog 1-3 cm, XOWOTIKUY STTWe

OOXElWV OE OXMHA XWVIOL HNKOGTANPWONG: 5-9CM).  Gye580tnKe amd Tov Tswett.

(ecwWTEPLKN DLAPETPOC 2—3 mm Kal
unkog 20-30 mm) Aettouvpyovoe

WG oTNAN TAN pWONG. Ewévecamd 1o dpBpo tou Tswett 1o 1906:

2tatikr ¢aon: CaCO,
ExkAouotiko dtdAvpa: CS,


https://www.goodreads.com/work/quotes/59859
https://www.goodreads.com/work/quotes/59859

2UVTOMN loTopia tng xpwuatoypadiag

- QAekaetia ‘40: Xpwpuatoypadia katavoung & xpwpatoypadia xaptiov (Martin & Synge)
h The Nobel Prize in
Chemistry 1952

TLC/ PAPER

(COLOR
FORMATION]

- Aekaetia ‘50: Xpwpuatoypadia LovIiKng avialAayng: avaAuthg apvo&ewy

- TEAN ‘50: Epelpeon tnexpwpatoypadiag dinbnong peow mnktng (gel permeation, GPC)
Avantuén tngagplag xpwpuatoypadiag (GC)

- M€oa ‘60: l'evvnon tnc HPLC (Horvath, Huber, Kirkland)

- Aekaegtia ‘70+: Paydaia tpdodoc oe 0TNAEC, oTATIKEC PATELC, EEOTIALIOHO & AVIXVEUTEC
- Avtiotpodn ddon, devyoc lovtwy, HILIC
- BeAtiotomoinon peow utmoAoyiotn, cuothuata UHPLC
- Avixveuteg UV, Rl, dBoplopov, nAektpoxnuikol, LC-MS avixveuteg

- 2nuepa: Eupela xpnon tne xpwpatoypadiag otnv Epguva Kat tn Blopnxavia



Katnyopleg xpwpatoypadiag avaioya pe tn $aon Kat pNXaviopo dLaxw PLoHoU
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eveaAoyLKO dEVTIPO HEBODd WV Xpwuatoypadiag otAng.

GSC = xpwpatoypadia agpiov-otepeov- GLC = xpwpuatoypadia agpiov-vypou-

SFC = xpwpatoypadia uttepkpiolpgou pevotou- LLC = xpwpatoypadia vuypou-uypou-

MEKC = pikuAALakn nAEKTPOKIVNTIKA xpwpuatoypadia- LSC = xpwpuatoypadia vypouv-otepeov-

SEC = xpwpatoypadia amokAelopou peyebouc: LEC = xpwpatoypadia avtalrayng Loviwyv-

AC: ouyyevelag- RPC = xpwpatoypadia avtiotpodpng daong- CEC = tpixoeldr ¢ NAEKTPOXPWHATOYP.




Baokn apxn xpwpatoypadiag

<« Time

Inject

l

Direction of mobile phase flow
—_—

B
+
A

Concentration of solute in
mobile phase

B A

i\ O

Concentration of solute in
stationary phase
B A

o—=

<

— 1

Fraction of bed length

Detector Chromatogram

tO
t'l
t2
A
A s,
B
t, ’

Mnxaviopog Ataxwpelouov:
*To deiypa (A + B) elocayetal wg otevn (wvn
*Katavopn petaév kKwvntng & otatikng ¢aong

*ZuoTatiko A: MeyaAUTtepn ouyyEvELA YLA TNV
KNt ¢don > petavactev el Taxutepa
*Zuotatiko B: MeyaAUtepn ouyyEvela yia
otatkn ¢don > petavaotevel Bpadutepa

O 0eppoduvapikeg dladpopeEg oTIg oTaBEPEQ
katavoung (Kc) odnyoulv oe dtaxwplopo

[A = [An], x-

AweVpuvon KopuPng:
[MpoKUTITEL ATIO KLVNTIKEC 6tsovam8c Kata tn dleAeuon

Anoppdédnon

absorbing medium

Mpocopodnon

adsorbing surface

[E @adsorbate

adsorption

ADsorption

Figure 1.4. Comical illustration of the difference between absorption (partition) and
adsorption. Source: From Miller [10, p.45]. Reproduced courtesy of John Wiley & Sons, Inc.



Baokeg evvoleg xpwpatoypadiac: Katakpatnon
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Xpovocg i 0YKocg NG Kvntn g daong =2

o Xpovogkatakpdatnongn avaoxeong (tg): O xpovog tou artatteitat ya va ¢tacel to
OLOAUPEVO CUCTATIKO ATTO TNV £(0000 TNC OTHANG OTOV AVLXVEUTH.

o Nekpogxpovocg (ty): Xpovog yla evwon Ttou dev Katakpateital va e€EABeL arto tnv 0TNAN
o Xpovogavaoxeong (tg’ = tg —ty): XpOvog yla petakivnon ouoiag evtog otnANG

o 2uvteleotnc katakpatnong (k): Aeixvel TOoo XpOVO TTAPAPEVEL TO CUCTATLKO OTN OTATIKN
daon o oxeon Ye tTn Kivntn aon.

-k =tg'/ty = (tg - tm)/ty  (YUnAOTEpPO k= 1IoXUPOTEPN AAANAETidpacn YE TN otatikn ¢acn)



Baokeg evvoleg xpwpuatoypadiac: Nati dievpuvovtal ot KOPUDEC;

Mpaktika, ot Kopudeg dievpuvovtal. Na GC/LC oe xaunAn taxutnta, »
n dlevpuvVoN TTAPEXETAL TIPOCEYYLOTIKA amno tnv eficwon van Deemter: 3
H=A+B/lu+Cu=A+B/u+ (C,+Cy)u

H ="Yyoc 1c0dUvapo pe BewpnTikr) TAGka (HETP), pétpo atrdédoong otiAng (xaunAodTepo H = KaAUTEPOC diaxwpIouOg)
u = pappIKA TaxuTNTa TNG KIVNTAG @dong (TTéoo ypriyopa KIveiTal To SIaAUTn)

A, B, C = Z1aBgp£g TTOU QVTITIPOCWTTEUOUV DIAPOPETIKES TTNYEG dlEUpuvong TNG {wvng

Opog A: ZTpoBIAwdng diaxuon = TTOANATTAEG DIAdPOUES HEOW TNG TTARPWONG TNG OTAANG

Opoc¢ B: Alaunkng didxuon - didxuon attd uWwnAr o€ XapnAf cuykEVTpwaon KAt IAKOGS TG oTAHANG
Opog C: Xpdvog TToU aTTAITEITAI VIO HETAPOPAE PHAlOG METALU KIVNTAG KAl OTATIKAG @Aong

08 A: MoAam\otntag Stadpopwv
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Tumtko6 dldypappavan Deemter kal e€dptnon amo pEPoV AEPLO



Baokeg evvoleg xpwpatoypadiag: Alaxwplotikotnta

2.3 % mutual overlap 0.15 % mutual overlap
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Fig. 2 Resolution and Peak Separation
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Alaxwplotikotnta (Rs): Opidetal wg n mANPOTNTA TOU SLaXWPELOHOU ATto £vav avaAuTh o€ AAC
Avaraplotatal ano yia apéuntikn tun, 0.6,0.9, 1.0 R 3.
Acuuuetpia Kopudwv
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2f
*T = 2.0 eivatl yevikd arnodeKTO yla TIG
TIEPLOCOTEPEC EGAPHOYER
*T=1.0 avtimpoowTteVEL Yl
ATTOAUTA CUM HETPLKN KOpudn

USP Tailing Factor (T) =
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Acploxpwpatoypadia

Column: Zebron ZB-1MS, 100% polydimethylsiloxane
10m x 0.10mm x 0.1 pm
Program: 45 °C, 2min, 10 °C/min to 130°C,
330°C/min to 280°C
Carrier gas: He, 0.3 mL/min, constant flow
Injection: Split 120:1, 0.2pL, 160°C

Detector: Mass selective

wa-pinene

. Sabinene

. Beta pinene
Mycrene
3-octanol

. a-terpenene
Cymene

. Eucalyptol

. p-limenene
10. cis-ocimene
11. Trans-ocimene
12. y-terpenene
18. cis-sabinene hydrate
14. p-terpineol

15. Linalool

CONOO A WN =

16. Menthone

17. Isomentone

18. Menthone furan
19. Neomenthol

20. Menthol

21. Neoisomenthol
22. a-terpineol

23. Pulegone

24. Piperitone

25. Neomenthyl acetate
26. Menthyl acetate
27. Isomenthyl acetate
28. Burbonene

29. Caryophyllene

30. Farnescene

31. Germacrene

32. Elemene

Figure 1.1. Typical gas chromatographic separation showing the high efficiency of this method. Source: Courtesy of

Phenomenex, Inc.

FIGURE 27-5 An autoinjection system with autosampler for gas
chromatography. (Shimadzu Corp.)



Baowkeg apxeg agploxpwpuatoypadiacg (GC)

2Tn agpxpwpatoypadia (GC), to deiypa e€atpidetal Kal petaPeEPETAl ATTO TNV KIvNTA agpla
ddaon (to Ppepov agplo) HEOW TNEG OTNANG. 2TIC TEPLOCOTEPEC avaAuvoelg, ta oelypata
Katavepovtal (looppotouyv) peoa Kat €Ew aro Tn oTatikh vyprn ¢daon, pye Baon Tig SLAAUTOTNTECQ
TOUC OTNn otatikn daon otn dedopevn Beppokpaacia. Ol avaAuteg dlaxwpidovral HeTa&L TOUG Ye
BAON TIC OXETIKEG TACELC ATHWYV TOUC KAL TIC CUYYEVELEC TOUC YL TN oTatikn dacn.

[MAeovekTNUATA TNC Aaeploxwuatoypadiag

* [priyopn avaAuon, cuvnOwc oe Alya AeTtta.

* Amod0TIKN, M€ LPYNAR dLAKPLTIKA LKavoTnTa.

* YnAn evatoBnoia, avixveVel eUKOAA ppm Kat cuxva ppb.

* Mn KATaoTpEMTIKN, eMITPETEL ON-line oculevén, T.X. H€ dacpatoypado palac.
* [1oAU akpBr¢ToooTKh avaAuaon, Tutiika RSD 1-5%.

e Amautel pikpa delypata, cuvnbweg oe dL.

e A&OTILOTN KAl OXETIKA ATTAn.

e OwKoVOouLIKN.



Alataén aeploxpwpuatoypadpou (GC)

Pobpetpo
CUnM@OVONUAVHATOC

Kataypagéag

Zopyya
\T Aviyvevtic

Aapopacmic
pof]@\ +
PvBpiotig migong ! Eyyv
dvo otadinv Fatierpn \ 6.«:&1(122&

Dovpvog oTAANG
Zyfpa 27-1 Adypappa evOG EPLOYPOUATOYPAPOV.

depov agplo:

He (cupBato pe mMePLOCOTEPOUC AVIXVEUTECR)

H, (ypriyopot dtaxwplopot)

N, ($6NVvO aA\a dLaxw PLoHOL AlyOTEPO LKAVOTIOLNTIKOL)



2UO0TNHATA EYXUONG OTNV agploxpwpatoypadia

Syringe |: :|

mw Eluent Eluent to
Septum —~ ——— Septum ;
% e - column
Syringe ——] C
needle AP = 0.25 psi mL
flow rate
Vaporization
chamber | - Carri
arrier
é/ éJ gas
(] )

Sample Sample

Zero-dead- 1n out
5 volume
connector

Column

Mnyn: Apxegtng Evopyavng Avaiuong, 7" ekdoon, Skoog, Hooler, Nieman



Elcaywyn deiypatog otnv agploxpwpatoypadia

Awpopacpdg Ssiypatog

Split Injection: Eloaywyn pikpwyv mocotritwy
Selyparog, kupiwg o€ poutiva

Splitless Injection: \5avwké yia ipoadLoplopo6
{VOTIOCOTATWY

On Column Injection: kupiwg yia Beppikd
aotadsic eVWoELC.

Mw¢ urtoAoyiletan n TeAKA por) Tou pEpovrog
aepiov;

Syringe \‘1

Septum

Septum
_._E

|  purge

102 mL/min]

—

1 mL/min

1~ 350°C

U Split

vent
e
Column — 100 mL/min
1 mL/min
Split injection

— e
2 mL/min [] M 1 mL/min
- 220°C
_‘{ B
0 mL/min
1 mL/min

Splitless injection

N O
1mL/min[] [| [] 0mL/min
|- Atinitial
Column - | oven
W temperature
(e.g., 50°C)
U =
0 mL/min
1 mL/min l

On-column injection

Awadavela: Maplov Kwaotdakn




Elcaywyn deiypatog otnv asploxpwpatoypadia: Headspace
Configuration for Single Drop
Headspace Microextraction

v O
o '® o0
N

e Volatile analyte Equilibrium

O uTrepkeipevog xwpoc (headspace) €ival 0 aTOS TTAVW aTrd uypd/oTepEd.

2TATIKOG UTTEPKEINEVOC XWPOG: Eva oPPayIoPEVO, BeppooTatnuéVo QIaAidIo OE I00Pp POTTIA.
NAapBavovTal deiypaTa TTTNTIKWY OUCIWY, KOBIOTWVTAG TOV UTTEPKEIUEVO XWPEO 1I0aVIKS VIO BPUWHMIKES 1] OTEPEEC UNTPEG,
TTAPEUTTODIOTEG UWNAOU Onueiou (Eoewg, deiyuaTa UYPNANRG TTEPIEKTIKOTNTAG OE VEPO ] BUOKOAQ 0T XPrion UAIKA.

Ta un TITNTIKA TTOPAPEVOUV TTIOW.

L =

BaBuovéunon: dlaAuoTe TOUG avaAuTéG O€ évav TTTNTIKO BIOAUTN Kal yXUOTE €vav PIKPO yVwOoTO OYKO OTO
o@payiouévo @laAidio yia TTARpn EaTuIonN.

Aladypauua epyaciag headspace:

* TOTTOOETOTE TO BEiypa o€ €va PIaNIdIO uE oPpayICUEVO dIAPPAYUA,

* puBuioTE TOV BEPPOOTATN OE IC0PPOTTIA KA, OTN CUVEXEIQ, EYXUOTE HECW OUPIYYOS ) QUTOPATOU OEIYUATOAATTTN.

* Ol QUTOMATOI BEIYUATOAATITEG ICOPPOTTNMEVNG TTIEONG avTIOTOIXiCOUV TO @IaAiIdIO PE TRV TTiEoN €10000U TNG OTAANG
yIa KOAUTEPN TTOOOTIKOTTIOINON KAl OTABEPES YPAUPES BAong




Diatomaceous earth

2TanoTtikEg Paoeis -
2tnieg

NaketaploPEVEC STAAEG:

TuvnBwg amnd avoleidwto atodAl

Eowtepikn Stapetpo 2-4 mm ID kat prikog 1-4 m

'OxL peyAAo prikog AOyw TITWOELG TILEGNG KATA PKOG OTAANG
Kupiwg yla avaAuon aepiwv

Atepuvon kopudwv

TpwoelSeig FTrAec:

Eowtepikn Stapetpog 0,10-0,53 mm ID kat prikog 10-100 m.

AVOLKTOG OWANVOG PE ETIKAAUYN TWV ECWTEPLIKWY TOKWHATWY TNG 4
otiAng Stationary Phase

MoAV kaol Saxwplopot
OL TTLO GUXVA XPNOLLIOTIOLOUUEVEC OTAAEC

Awadavela: Maplov Kwaotdakn



TABLE 27-3 Some Common Liquid Stationary Phases for Gas-Liquid Chromatography

Stationary Phase

Polydimethyl siloxane

5% Phenyl-polydimethyl siloxane

50% Phenyl-polydimethyl siloxane
50% Trifluoropropyl-
polydimethyl siloxane
Polyethylene glycol

50% Cyanopropyl-polydimethyl

siloxane

Common Maximum
Trade Name Temperature, °C
OV-1, SE-30 350

OV-3, SE-52 350

ov-17 250
OoV-210 200
Carbowax 20M 250
OV-275 240

Common Applications

General-purpose nonpolar phase,
hydrocarbons, polynuclear aromatics,
steroids, PCBs

Fatty acid methyl esters, alkaloids,
drugs, halogenated compounds

Drugs, steroids, pesticides, glycols
Chlorinated aromatics, nitroaromatics,
alkyl-substituted benzenes

Free acids, alcohols, ethers, essential
oils, glycols

Polyunsaturated fatty acids, rosin acids,
free acids, alcohols

Mnyn: Apxégtng Evopyavng Avaiuong,

71 ¢kdoon, Skoog, Hooler, Nieman




AviXveUTEC agploxpwpatoypadiag

Linear Dynamic

Detector Description Range Destructive Analytes
The FID is the most commonly used general-purpose GC
Flame lonization i it i i
@ detector. As the sample exits the co!umn, itis burned in a 107 (+10%) Yes Most organic compounds
Detector hydrogen/air flame and ionized particles are measured as
FID an electrical current.
ATCD is considered a universal detector that can measure
any GC sample component having a thermal conductivity >105 (+5% )
% Thermal Conductivity | different than the carrier gas. It uses a single filament in a (£5%) Permanent gases, light
: 10 (+10%) for No hydrocarbon gases, fatty acids,
Detector constant current DC power supply. It requires only one gas flavors. and fragrances
TCD type to operate (the carrier), which can be helium, argon, 8860 GC ' 9
nitrogen, or hydrogen.
The Agilent 8890/8860 NPD uses a Blos bead (glass).
The bead is electrically heated in the presence of
hydrogen and air, which forms a plasma around the .
Q bead. A collector uses a positive DC voltage to collect >105N, >105 P PhUSPhOTUUS'CONta'””]Q
b Nitrogen-Phosphorus | the electrons formed when compounds with N-C or P-C \ o Ves compounds (e.g., pesticides)
Detector bonds contact the hot bead. For nitrogen-containing ;;20%51 0“P for Nitrogen-containing
NPD compounds, selectivity is 25,000:1 for 8890 and 8860 GCs. compounds (e.g., drugs)
For phosphorus-containing compounds, selectivity versus
hydrocarbons is 200,000:1 for the 8890 and 75,000:1
for 8860.
The micro-ECD is very sensitive and selective for
halogenated compounds. It uses a low-level radioactive
beta emitter in a carrier/makeup gas stream of nitrogen
or argon-methane. The electrons emitted from the .
) X R X Halogenated organic
radioactive source collide with molecules of the makeup compounds, aromatic
% Micro-Electron gas resulting in many more free electron§, whlch are >5 x 10¢ compounds, other analytes
then accelerated towards an anode that is polarized with No L N
Capture Detector >10% for 8860 GC with high electron affinity

ECD

a variable frequency, constant-current voltage. As the
sample is carried into the detector by the carrier gas,
electron-absorbing analyte molecules capture electrons
and the anode voltage frequency is increased to keep the
current constant. The analyte concentration is proportional
to the degree of electron capture.

(e.g., organometallics, nitriles,
or nitro compounds)

collector
tawer body —f icathode)

fame

flame tip.
{anode) ™ —[] ¢

Ceramic
insulator

Collector

Ceramic

Chemistry:
Combustion gives Rb' + CN' ->Rb*+ CN- (detected)

CN* and HPO" Rb + HPO' -> Rb* + HPO- (detected)

Mnyn: https://www.agilent.com/cs/library/quickreference/public/quick-reference-gc-detectors-5994-4919en-agilent.pdf



AviXveUTEC agploxpwpatoypadiag

Relative sensitivity of GC detectors*

TCD‘
I - =CD
NPD (N) I
NPD (P)
I D (S)
o )
SCD
I N CD
1075 g 1072 g 10°g 10°g 103¢g
fg Pg ng Hg mg
1 ppt 1 ppb 1 ppm 0.1% %

Mnyn: https://www.agilent.com/cs/library/quickreference/public/quick-reference-gc-detectors-5994-4919en-agilent.pdf



Aoknon (27-21, Apxég tng Evopyavng AvaAuaong, 5n €kdoon, Skoog, Hooler, Nieman)
Mua otiAn GC Aettoupynoe UTIO TIC aKOAOUBEC CUVONKEG:

otnAn: 1,10 m x 2,0 mm, taketaplopevn e Chromosorb P- Bapog mpootebevtog oTatikou uypou
1,40 g- TukvoTNTa LYPOU, 1,02 g¢/mL. Aivetair aképn Py, = 18.88 torr.

TILEOCELG: €l00d0U, 134,94 torr yeyaAlTepn Ao TNV Ttieon dwpatiou- ieon dwpatiov 748 torr
MetpnBeioa taxutnta pong e€odou: 24,3 mL/min
Beppokpacia: dwpuatiou, 21,2°C- otnAn, 102,0°C

Xpovol katakpatnong: agpag 18,0 s- 0&lkog pebuAeotepag 1,98 Aemtta-

TIPOTILOVIKOC pEBUAEOTEPQAG, 4,16 AeTtTA- N-BOoUTUPLIKOr ugBUAEoTEPQG, 7,93 AcTtTd
YrtoAoyioate VR =jteF and Vi =jiyF  (27-4)
where j can be calculated from the relationship

() TNV pEON TAXVLTNTA POKC OTN OTAAN.

. 3[(PIP) - 1] ,
(B) TOUG 3LOPBWHEVOUC AYKOUC KO.'EO.KpOII"]GI’]C TV ST 29
Yla tov aspa Kattou~ ===~ mmme e The specific retention volume V is then defined as
pP-P A -
T. > g____‘”O) v YR= VR 273 jFUR — 1) 273

Taxutnta pongotn GC: F = F, X T p b= e R R =R )

¢ mg Tc



GC Conditions:
Inlet settings:

Column:

Column flow (N,):

Oven temp program:

Temperature:
FID setting:

Data aquisition rate:

Edappoyn GC: AvaAuon aipatog pe headspace

200 °C, split ratio: 10:1
DB-ALCZ 0.32 mm x 30 m,
1.2 um (P/N 123-9234)

12 mL/min, constant flow
40 °C (7 min)

250°C

H, flow: 40 mL/min
Air flow: 400 mL/min
Makeup (N,): 45 mL/min
20 Hz

100 °C
15 min
0.1 min

15 min
0.5 min

Flow-limited press
20 psi/min

15 psi

10 psi

50.00 mL/min
0.05 min
Advanced

pA B L (STD Headspace Conditions:
t-butano
1600 u ( ) Temperatures: Oven: 85°C
Loop: 85°C
1400 Transfer line:
Times: GC cycle time;
1200 Press equib time:
Vial equib time:
1600 Inject time:
Vial: Fill mode:
800— Ethanol Ramp rate:
Fill pressure:
600 Final pressure:
Fill flow:
400 Standard Spiked Blood Final hold:
~ Fill mode:
200 Blank Blood l Vent after extraction: No
0 g, o ——— &
I I I [ [
05 1.0 15 2.0 2.5 min

Mapadewypa: AAKooAn oto Aipa (EtOH)

®LaAidLlo 20 mL, autopatog dELYHATOANTITNG, ECWTEPIKO TIPOTUTIO: t-foutavoAn

BaBpovopnon 5 eturtedwv: 10-160 mg/100 mL
Amntodoon: RT %RSD = 0,03- area %RSD = 4
Nopkd 6pla cuxva = 50-80 mg/100 mL



Edappoyn GC: AvaAuon tou TtoptokaAeAaiou

ounts

o

-
c
3
[}

(&S]

Figure 5. (A) Brazilian orange oil with helium and hydrogen methods showing full range of compound elution. (B) Expanded view of earlier elution time region.

x10¢
1.44

1.2
1.0
0.8
0.6
0.4
0.2

x10°

2.24
2.04

1.8

1.6+

1.4

$ 2

1.24
1.04
0.8
0.6

0.4
0.2

Brazilian orange oil, helium method

22 23 24 25

% 27 28

29 30

Acquisition time (min)

9 10 11 12 13 14 15 16 17 18 19 20 21
Brazilian orange oil, hydrogen method
1 ' ' ‘ : 4 5 &6 7 8 9 10 11 12

The NIST 23 Mass Spectral Library
& Search Software (NIST 2023/2020/2017/EPA/NIH)
Home p Heaters/Source ), Agilent Heaters and Sensors ), Software ), Wiley Specialty Libraries y, NIST 23 (This Page

Kt ot Yo Tk ot e 1

Mnyn: https://www.agilent.com/cs/library/applications/an-hydroinert-source-essential-oils-5994-7058en-agilent.pdf



Edappoyn GC: AvdAuon NAekTpoAULTh prtataplwy Li-ion pe GC-FID ;fﬁ’
T

PoAog twv HAektpoAuTWY
Aettoupyia: Popeag LOVIWYV PETAEL KaBOdoU < avodou

Table 1. Thirteen target carbonate esters and additives.

Kpio’lu ol “apdvov'tsq: SU0T aon, ava]\ovia’ Ko ap (')'[rl'[a No. | Target Compounds Abbreviation CAS Number
v y P 1 Dimethyl carbonate DMC 616-38-6
Enidpaon: Xwpntikotnta prataplag, T Fuocbemee o
KU K)\OC Zw r']c’ o'taegpo't nta, O_Gq) aAsLa 3 Ethyl propanoate EP 105-37-3
4 Ethyl methyl carbonate EMC 623-53-0
5 Diethyl carbonate ' DEC 105-58-8
AvOpakikoi Ectépeg e Value 6 | mProylpropionate PP 106365
N D i m et hyl Ca rb O n ate ( DM C) Injection Volume | 1.0pL 7 Vinylene carbonate vC 872-36-6
Inlet Type Split-splitless injector 8 Eljurgr;:crglene FEC 114435-02-8
*Ethyl methyl carbonate (EMC) Inlet Temperature | 250 °C
9 Ethylene carbonate EC 96-49-1
10 Propylene carbonate PC 108-32-7
r 11 Ethylene sulfate DTD 1072-53-3
npo BAn” a A 12 1,3-Propanesultone PS 1120-71-4
AmtoocuvBeon o€ XxapunAa duvaptka 10 " 13| 14Dicyanobutane AND 111693
MpooBeta (Performance Enhancers) -
*Fluoroethylene carbonate (FEC) £y e T
*Vinylene carbonate (VC) § e 0
3 DMC PC
2 ' ‘ | ve ‘ FEC EC l P|S\
1 L « 1
L | | U \ Ll A \
.Zto'xoc: BSAT".won an(’)aoonc ' ’ ’ ’ ’ ’ ?Reiem\on?mefmirﬂq b " b " " "
utrtatapiag kat TpoodlopoHOC TWV EVWOEWV Acploxpwpatoypddbnua

Mnyn: https://www.agilent.com/cs/library/applications/an-battery-electrolyte-8860-gc-5994-5888en-agilent.pdf



Yypn xpwpatoypagia (LC)

LC: A separation technique in which the
mobile phase is a liquid. Liquid
chromato-graphy can be carried out
either in a column or on a plane. Present-
day LC generally utilizing very small
particles and a relatively high inlet
pressure is often characterized by the
term high-performance (or high-pressure)
liquid chromatography, and the acronym

HPLC.  jupaC Recommendations 1993)

* Kwntn ddon

e 2tatikin ddon

O dlaxwplopog TpaypatoToleital
AOYw dladopwy OTn CUYYEVELA
petaéL Kwvntng/otatikng aong



Yypn Xpwuatoypadia vs. Acpla Xpwpatoypadia
Yypn Xpwuatoypadia (LC)
- Kwvntn ¢aon: vypn
- KataAAnAn yia pn TTnTIKeC, BEPULKA evaloONTEC EVWOELG
- AvaAvel pyeyaia popta (Tt.x. TtpwTeivec, TtoAupepn)
- \eltoupyel oe Bepuokpaoia TtePLBAANOVTOC
- EupV ddopa avixveutwy (UV, db6oplopog, MS)
-20vNOng oe PAPPAKEVTLIKH, BlolaTpLkn Kal TtEPLBAAAOVTIKN
avaAuon

Acpla Xpwpuatoypadia (GC)

- Kwvntn ¢paon: agpla

- KataAAnAn yia tTtnNTkeg, BepULIKA oTaBEPEC EVWOELG

- AvaAveL pikpa popla (Tt.x. OlaAuTeg, aspla)

- Artattel avénpueveg Beppokpaoieg

- Avixveuteg: FID, TCD, MS

-20vNONCg o€ KAADOUC TIETPOXNHIKWY, TIEPLBAANOVTOC Kl
EYKANHATOAOYIKNG avaAuong



KAaolKeg kKal ouyxpoveg texvikeg LC

KAaowkn avolxtr otnAn LC TLC (thin layer chromatography)

|
'I

UHPLC (ultra-high pressure
liquid chromatography)

HPLC (high pressure/performance
liquid chromatography)

>2tnv HPLC ot otnAecg Kat
TA TIANPWTIKA VAIKA €ival
VP NANG TTOLOTNTAC KAl
avteEXouv o€ LPNAECQ
meosic 35-400 bar.

H diaxw pLoTikn toxug
eivat uPnAn.

Ta VALIKQ elval eTTavaxpPNOoLUOTIOINCLHAL.




HPLC 101

H kwvntn ¢aon petadpEpeL To uypo delypad HECW TNE OTNANG TIPOC TOV
QVLXVEUTH, KAl Ol EVWOELG N avaAuteg dtaxwpidovtat Aoyw
dladpopeTIKoL BaBuou aAnAsttidpacng pe Tn otatikn daon.

O avixveuTng HETPA TOUC AVAAUTEG HETA TNV EKAOLWON ATIO TN
OTNAN, KAl €va cUoTNHA CUAAOYH G OEOOUEVWYV Xpwpatoypadiag
Hetadppadel TO AViXVEUVUEVO Onpa.

To petadppaopevo armoteAseopa plag avaivong HPLC ovopadetat
Xpwpatoypadnua, 0Ttou 0 aéovag X AvIloTOLXEL OTOV XPOVO Kal O
aéovacy avIlTPoOoWTIEVEL EVA CUYKEKPLHPEVO CrHUa TIOL Ttapayetal
ATtO TOV QVIXVEUTN. =

903




To cvotnua HPLC |

OdeAn tng HPLC

- YYnAn evawcBnoia kat akpifela

- E€alpetikn amodotikoTnta dlaxwplopou

- KatdAANnAn yla cuvBeta piypata

- Fpyopn avaivon pe avamapayopeva arnoteAeopata

- Eupeia ykapa turtwy deypatwy (vuypa, otepea, BLoAoyika)

- MooOTIKA KAl TTOLOTIKN avaAuon

- AutopatoTtoltnpevn Kat duvatotTnta vPnANg dLaePATOTNTAG

Xpnoewgtng HPLC

- Pappupakevtikn avaAvon (kabapotnta dappakwy, docoAoyia)

- MepBarovtikn TtTapakoAouvBnon (putol, putopappuaka)
-'EAeyxoc tpodipwy & totwy (tpocBeta, tpoopeiéelq)

- KAwvikn & Blolatpikr epevva (Blodeikteg, pETABOAITEQ)

- XnUiKA & Blopynxavia toAvpgepwy (cLOTACH, TIOLOTIKOC EAEYXOCQ)
- EykAnpatoAoyia (vapKwTLka, Toéiveg, avaAuon xvwyv)

- AvaAuon mpwTtelvwyv & TIETTTOLWYV (BLlotexvoAoyia)



To cvotnua HPLC I

Regulated
helium source —

Output check valve

Pulse damper

L Inlet

>
Nars
i v/ U=
Solvent
l. Teservoirs Spargér gﬁ:; i Puip T
\
—

Solvent proportioning valve

<«—To detector =g {5

Column

FIGURE 28-3 Block diagram showing components of a typical apparatus for HPLC. (Courtesy of

PerkinElmer Corp., Norwalk, CT).

L

—

Injector valve

Pressure

transducer

check valve

Priming syringe

— e

Back-pressure
regulator

Mnyn: Apxegtng EvopyavngAvaiuong, 71 ekdoon, Skoog, Hooler, Nieman



To cuotnua HPLC Ill: Interactive session

ey
ST

r

.. ~
‘,& CHROMELEON 7.2

o

https://www.youtube.com/watch?v=5s8UP7Po-zc

https://www.thermofisher.com/gr/en/home/virtual/vanquis
h-core-hplc-3d-tour.html



AvixveuTtecg uypne xpwpatoypadiac (LC)

MéEBobog
Aviyvevong

UV-Vis (UVD)

®Boplopog (FLD)

Aeiktng AlaBAaong
(RID)

Ikédaon DwTog pe
EEatuon (ELSD)

HAEKTPOXILKOG
(ECD)

QopTopEvo
Aepdiupa (CAD)

Gdaopatopetpia
MaZag (MS)

Amtartfioels Avaiitn

Atmtoppodd UV-Vis pwg

petagd 190 — 800 nm

‘Exel 9Boplodopo 1 elvat

OEOTATUEVOC ME
$Ooplovoa sTIKETA

Xwplg meploplopoig
avaiitn

Mn ronTkol Kat nut-
TTNTIKoL avaAlTeS

Yolotatal avtidpaon
oksboavaywyrig
Tapouaoia NAEKTpIKOU
Suvapkou

Mn onTkol Kat nut-
TTNTKol avalliTeg

MNinTkol kat nu-rmetnTkol

Lovifopevol availTeg

‘Oplo

Avixvevong

Navoypauudpla

bdeptoypappdpla

Mwkpoypaupdapla

Navoypappdpla

DOeptoypappdpla

Mikoypaupdpla

Mikoypauudpla

Mnyn: Apxegtng EvopyavngAvaiuong, 71 ekdoon, Skoog, Hooler, Nieman

Kataotpodikog

AVIXVEUTNS;

Oyt

Ox

Oyt

Nat

Nal

Nau

Nal



AvixveuTtecg uypne xpwpatoypadiac (LC)

From olumn DaouaToPwToUETPIKOL e

Aviyvevtrég o e
Quartz !'9 <

windows — 8:/ |

UV source

/ ’ ’
>~ Detector Ot ro onpavtkoi avixveutég otnv HPLC.

Elvaw evaioBntol o€ xapnA£G CUYKEVIPWOELG

<1 m Sample in
pp : Excitation filter or l
n ’ ' 1 monochromator
ExeL pevain ypappkn meploxn -~
To waste Aev gival evaiocBntog og PeETABOAEG TNG g
Beppokpaoiag kat tng cvotacng Tou StaAltn source \_ Sl > Qut
, , f : . o Emission filter @
KupeAida avixveutol Zrabepoi o€ opyavoloyIKES EMLOPACELS. monochromator
urteptwdougyla HPLC Movo 60EG EVWOELG £XOUV OPABES LKAVES val @ %
arnoppodricouv Photodetector e

Awadaveia M. Kwotakn

Mnyn: Apxegtng EvopyavngAvaiuong, 71 ekdoon, Skoog, Hooler, Nieman



AvixveuTtecg uypne xpwpatoypadiac (LC)

Daouarouetpia
Madlag

e.g HPLC

Mass Spectrometer

Mass Analyzer

—'—{> {> n Detector]

Apéowg peta to UV-Vis, o 1o moAU XpnoLUoTIoLoUEVOG
avixveutng otnv HPLC.

Aivel tn duvatotnta pe pia avaiuon va avixveuBouv kat
va oootikototnBouv peyalog aptBuog evwoswv (>500
EVWOELG) => PIKPOG XpOVOG avaAuong.

Avvatotnta mARpoug TauToToinong.

MeydAn emniSpacn amnoé Tnv opyavoloyLkr aotdOeta kat _
TNV enidpacn pPntpag. —a

Avdloya pe tnv epappoyn urtapxouv aparlayEg o€ >
ox€on ME TNV €MmAoyn Tou TPATIoU avixveuong tng paloag. 0, o

KaAry oUvéeon pe RP kat HILIC otreg.

Awadavela M. Kwotakn

Mnyn: Apxegtng EvopyavngAvaiuong, 71 ekdoon, Skoog, Hooler, Nieman



2TNAEG LYPNC XpwHatoypagdiag (LC)

Kavovikn ¢aon LC:

* [loAwn otatikn daon: silica (upttia), auwvo, N KLAVO OPADEC
* Mn moAwn Kwvntn ¢aon: E€avio, o&lkog alBuAeotepag
Avtiotpodn paon LC:

Mn moAwkn otatikrn ¢aon: C8, C18

[MoAwkn kKivntn ¢aon: Nepo, ACN, uebavoAn

Mapapetpog Kavovikn ®aon Avtiotpodn daon

[MoAKOTNTA UALKOU TIAR pwaong >, M v, >
[MoAlkotnta dlaAuTn Vv, > >, 1
2elpa ekAouong ¥ TIOALKOTNTATPWTN M TTIOAKKOTNTA TTPWTN

AU&non toAkotntacg dLtaAvTn pryopn EkAouaon Apyn ekAouon

20vnBeg pnkog otnAng 5-25 cm, diapetpog: 3-5 mm, peyebog cwpatdiwy:
3N 5pum, peyebogmopwy: 100 -120 A, ettiddavela: 300 — 350 m2/g



Edappoyn vypneg xpwpuatoypadiag (LC): NMpocdloplopog XpwoTIKwY

HO  SO;Na HO

i ()
ReOy O \:\ HeCe O =g O \vaoxs Q A O
1l

SO;Na SO;Na
Carmoisine, E 122, CI 14720 Amaranth, E 123, C1 16185 Ponceau 4R, E 124, CI 16255
NaO3$
OCH; HO
Q SOsNa  Na0,s N=N: O
HO
HN _CH; H;C '
C
]
o SO;Na

Erythrosine, E 127, CI 45430 Red 2G, E 128, CI 18050 Allura Red AC, E 129, CI 16035

o€ TpoOPLua

1200
1000

800

mAU

400
200

0

600

20 22 24 26 28 30
Minutes

Ek. 2. Xpwpatoypddnpa TutitkoV daAUPATog piypatog
XPNOLUOTIOLWVTAC TO BEATIOTOTIOLNKEVO TIPOY PAM A KAloNG Tou
Mivaka 2. Ot CUYKEVIPWOELC OAWYV TWV XPWOoTIKWYV Ntav 10 mg
L™". H tautomoinon twv KopuduiVv Kat ol avTioToL ol Xpovol
Katakpatnong toug (tR) mapoucialovtat otov Mivaka 3.

Minioti, Sakellariou, Thomaidis, Analytica Chimica Acta, 2007, 103-110



Edappoyn vypng xpwuatoypadiacg (LC): NMpoodloplopog apAatoéivwy

PEAK IDENTITY
I. Aflatonin B, |5 nanogroms .. Q;[%
-3 ]

2. Aftatoxin G, 15ng q&j
“y (-]
3 Afigtoxin B, 15ng. .. . ... c;l;é‘ﬁ
VcHy

4. Allgtoxin G, 15n9 @;&

]

1 1

1 [ [
5 10 15 20 25
RETENTION TIME (Minutes}

Avixveuon apAatoévwy o€ U0 dladOPETIKA PUNKN KOPATOC. 2TNAAN,
Zorbax-SIL, 25 x 0,21 cm- kwvnt ¢aon, 60% CH,CL,/40% CHCL; (kat ta
dv0 50% kopeopeva pe H,0)/0,1% pebavoAn: rtieon, 1500 psi-

pon, 0,7 cc/min- Bepuokpacia TePIBANOVTOC AVIXVEUTNG, GWTOPETPO
UV, 254 nm, 0,02 AUFS- 365 nm, 0,01 AUFS. Afyn amo tnv Du Pont
Instrument Products Division.



Edappoyn vypneg xpwpuatoypadiag (LC): Ataxwplopog memtidiwy

Avtiotpodn paon LC:
Mn oAk otatikrn ¢aon: C8, C18

100

Absorbance [mAU]

Hypersil GOLD™ otrijAn HPLC s 6 8 . e 16 18 20 % 2
yla dLlaxwpLopo mMenTtdiwy

Figure 1. UV chromatograms of five consecutive injections of adalimumab tryptic digest sample with detection wavelength of 214 nm

https://documents.thermofisher.com/TFS-Assets/CMD/Application-Notes/an-002776
ccs-hypersil-gold-biopharma-peptide-an002776-na-en.pdf



Xpwpatoypadia tovavtaliayng

Chromatography in which separation is based
mainly on differences in the ion-exchange
affinities of the sample components. Present day
ion-exchange chromatography on small particle
high efficiency columns, and usually utilizing
conductometric or spectroscopic detectors, is
often referred to as ion chromatography (IC).

Source: IUPAC Recommendations 1993))

H texvikrn avamtuxnke onuavtika oto
Manhattan Project yia avixveuon
OTIAVIWYV YalWV

Sample Mixture

e Kwntn daon: AldAupa lovtwy

e 2Tatikn paon: ZTePEO TTIOAUUEPEC PE
HNOEVIKN OLAAUTOTNTA PUE LOVIOUEVECR
OPACTIKEC OPAD EC XNHLKWC

H xp wpatoypadia avtaMayic lovtwy sivat pua TIPOCOEPEVEC OTO TIOAUPEPEC. 2TO

dladikaoia yia Tov dLaxw PLOPO TIPWTEIVWY Kal AAAWV T[O)\Upspéc UT[dp)(OUV ClV'ElO“ECtGUlOTle

Hopiwv og eva dlaAupa pe Baon Tig dladopeg oto poptio. , , ,
Ta apvntikd popTiopéva HdpLa cuVdEovTal He BETIKA lovra yla tnv e€acdailon TN XNHKNG

dOopPTIOPEVA OTEPEA UTIOCTPW JATA KaL TA BETIKA OU58T8pC')T NTag.
dopTlopEVa popLa cuvdEovTal HE APVNTIKA popTiopEVa
UTtOoTPW HaTa.

lon Exchange Chromatography


https://goldbook.iupac.org/terms/view/C01075
https://goldbook.iupac.org/terms/view/D01527
https://goldbook.iupac.org/terms/view/C01075
https://goldbook.iupac.org/terms/view/C01075

Alataén xpwpatoypadiag tovavrtarAayng

Concentrations, ppm Concentrations, ppm
F~ 3 Ca* 3
Formate 8 M§2+ 3
BrO;” 10 S+ 10
RSO;"H*(s) + B"(ag) ==RSO, B"(s) + H"(aq) cr 4 Ba2+ 25
NO," 10
Otav [RSO4'H*], >> [RSO5B*]g KaL [H*],q >> [B*],q, TOTE ‘gr'lof .
[RSOzH*], [H*],4/[RSO4;H*] omtote Bewpeita otabepo NO;~ 30
50,2 25
K = [RSOB_B+]S[H+:|aq F T(Li-Cs)
. [RSOS_H+]S[B+}QQ g
— [2 2 Mg2+
[RSO; BT, P wor- 1O
Trail K= _| B
[B ]aq CM NO,- Cl
- NO3—
2epaavénongtng Ky, BrO;- A
TI" > Ag" > Cs* > Rb™ > K" > NH,” >Na* > H" > Li". e
B'dz+
Ni*" > Cd*" > Cu*" > Co*" > Zn*" > Mg*"™ > UO,*™"

SO~ > C,0,°~ >1 >NO; >Br~ >Cl” >HCO, >

CH,CO,” > OH™ >F~



Alataén xpwpatoypadiag LovavtalAayng

Distilled
Water
Separation Column
Pump KOH 3 x 150 mm 5 um
(5000 psi max) Generator _@___
Cond w
— on 1 = === = = EEtE
| Detector > (distilled
A— Membrane water)
o Suppressor
Data Acquisition
and Control (=15 pL dead volume)

C. A. Lucy, Evolution of ion-exchange: from Moses to the Manhattan
Project to Modern Times, Journal of Chromatography A, 2003



Hydroxide-selective anion-
exchange IC columns

Use these high-capacity, high-
resolution columns for
inorganic anions, oxyhalides,
organic acids, haloacetic acids
and multivalent anions in
complex matrices.

lon-exclusion IC columns

For separating aliphatic organic
acids and alcohols in complex
samples and for monitoring
trace levels of borate in high-
purity water.

>TNAec YQwuatovoadiac tovavtaAAayng

-

-

Carbonate eluent anion-
exchange IC columns

Perform well-characterized,
isocratic separations,
including regulated methods
for drinking water and
wastewater.

Carbohydrate IC columns

Carbohydrate columns are
optimized for high-resolution
separation of sugars and
sugar alcohols.

Cation-exchange IC columns

Obtain high-resolution
separations of inorganic
cations, ammonium and
amines, including alkylamines,
alkanolamines, and biogenic
amines.

Amino acid IC columns

Amino acid columns separate
free amino acids without
derivatization.

Specialty IC columns

These columns are used for a
variety of specialty
applications, including
transition metals, polyvalent
anions, hexavalent chromium,
sulfide, and cyanide.

al— o ——
l||

Reversed-phase IC columns

For ionizable compounds or
traditional reversed-phase
applications. Mixed-mode
columns are available for
hydrophobic, neutral and ionic

Tomog LtniAng

Hydroxide-selective anion-
exchange

Carbonate eluent anion-
exchange

Cation-exchange

Specialty

lon-exclusion

Carbohydrate
Amino acid

Reversed-phase

Mnyn:

Mnxaviopog

Aviovoavtarhayri (OH)

Aviovoavtahhayr] (CO.*)

Katwovoavtariayn

Addopot

ATIOKAEITPOG LOVTWY

Aviovoavtaiiayr (Lgnid
pH)

Katwovoavtaiiayr)

Y5podofeg + LOVIKEG

Kipteg E¢papuoyég

Avdpyava aviovta, 0pyaviKC
ofgq, HAAs

Mevikr) avaluoT avdvtwy,
TIOOLUO VEPS

Katiovta, NH,*, apiveg
MétalAa, Cr®, CN-, S*
Opyavikda o&ga, F~ (udnAng
Kabapdtntag)

Zaxapes, 0akxapa

Apwokga (ywpig derivatizati

loviglueg opyavikeg, mixed-
mode

https://www.thermofisher.com/gr/en/h
ome/industrial/chromatography/ion-
chromatography-ic/ion-
chromatography-
columns/categories.html



AVIXVEUTEC XpwHatoypadiag tovavtalAayng

*  AYWYLHOTEPLKOG: O TIEPLOGOTEPO XPNOLUOTIOLOUHEVOG, ATIAOG KOl YEVLKOG QVIXVEUTAG,
gMnpealeTal aro tnv aywylhotnta tng Kwvntn ¢aong. Xpron HEoWw KATAOTOAEQ.

Figure 2

Thermo Scientific Dionex eluent
suppressors for ion chromatography

*  AHTEPOHETPLKOG: Avixveuon nAektpovepywv ouctlwv. OL ouoLeg SLEPXOVTAL ATIO TOV QVLXVEUTH,
TIou artoteAeital anod éva NAeKTPpOSLO epyaciag Kot Eva NAeKTPodLo avadopdc Kat avayovral i
ofelbwvovrtal kat kataypddetal To pevpa. Amattel kaAn puBULON cuVONKWv.

*  Opartov-uttepuwdoug: MeplopLopévn XpRon ylati ta MepLocotepa Lovta Sev Exouv
Xpwuatodopo opdda, anatteital mopaywyoroinon, mou MPAyHaToToLETaL YETA TN OTAAN.

* Qaocpatoperpia Malwv: Bpiokel edappuoyn ta teAeutaio xpovia, yLa Tov MpoodLoplopo LOvIwy
o€ TOAU XaUNAEG OUYKEVTPWOELS. MeyaAn ekAekTikOTNTA, AAAG artattel eEEOIKEVPEVO XpoTn .
KL EXEL EYAAUTEPO KOOTOG,. v

MapaAArayn dradavelag M. Kwotdkn



dappakeuTikn edbappoyr TNG LOVIIKNG Xpwuatoypadiag

Table 1l B. Pharmaceutical Applications of lon Chromatography, Active Ingredients

Analyte Column Eluent Detection Other

Used to characterize
multivitamin supplements.

UV-vis at 520 nm
after post-column
reaction with PAR

Copper, manganese, Dionex HPICE-CS5

and zinc

0.05 M oxalic acid (pH 5.24)
at 1 ml/min

Used to assess batch to batch
variation in an ion exchange
bile acid sequestrant

0.75 mmol/dm? sodium
bicarbonate, 2.2 mmol/dm3
sodium carbonate at 1 mL/min

Chloride, bromide Dionex lonPac AS4A Suppressed conductivity
with 25 mmol/dm? sulfuric

acid as regenerant

Table 1V B. Pharmaceutical Applications of lon Chromatography, Degradation Products and Impurities

Analyte Column Eluent Detection Other
Oxalic acid, Dionex lonPac ICE-AST 5:95 acetonitrile-0.1% UV at 205 nm Impurity products in synthetic processes,
oxamic acid, (250 x 9 mm, sulfuric acid at some validation data provided.
and oxamide 7.5 pm particles) 0.8 mL/min
Sulfate and Dionex lonPac Gradient with mobile Suppressed conductivity ~ Assay used to measure
sulfamate AS5A-5m (150 x 4 mm) phase A being water and these analytes as degradation
mobile phase B being products of Topiramate. Extensive
50 mM NaOH at T mUmin validation information provided.
Trifluoroacetate Dionex lonPac AS18, KOH gradient at T mL/min: Suppressed conductivity ~ Assay is used to measure residual

250 x 4 mm, with
AG18 guard

0-6 min, 22 mM; 6-12 min,
28 mM, 12-15 min, 50 mM,
15-20,22 mM

TFA in injection solutions and
peptides. Method optimization
and evaluation data provided.

D. Jenke, Application of lon Chromatography in Pharmaceutical and Drug Analysis, J. Chrom. Sci., 2011



Emtidelén xpwpatoypadiag ovavtalAayng

* https://www.agilent.com/en-us/products/liquid-
chromatography/infinitylab-lc-workflow-
solutions/infinitylab-bio-inert-lc-solutions/1260-
Infinity-bio-inert-quaternary-lc-system/ion-
chromatography



Mivakag Atédpaong - lNMowa Texvikn va ETAcEw;

XapakInplotiko Avaiitn Emioyn
Mtntikég (<500 Da) GC .

Mn TTTNTIKOG HPLC .
©epposvaiodntog HPLC .

Oeppootabepog (<400°C) GCryHPLC
MoAwkoe HPLC ', (r) GC ueta derivatization)
Mn TOALKOS GC n HPLC (RP)

Moplako Bapog >1000Da  HPLC .

Trace analysis (<ppb) GC-MS (ECD, NPD) . 1 HPLC-MS/MS
Taxitnta Kplown GC (ue Hy)

Xapnio koéotog GC &

l6vta IC (HPLC-based) ', .

Mpwtgiveg/nentidia HPLC (LC-MS) .
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