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DETECTORS IN GAS CHROMATOGRAPHY

Thermo-conductivity Thermal conductivity
Flame-ionization lonization (hydrocarbons)
Nitrogen-phosphorus N,P — specific forms
Electron capture Electronegative structures
Atomic-emission Emission light
Flame-photometric P, S - specific forms
Photoionization UV absorption
Chemiluminescence Excitation (O;; F,)

FTIR IR + Fourier transformation
Mass spectrometric lonization
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DETECTORS IN GAS CHROMATOGRAPHY

LOD and working range of GC detectors
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(FIGURE:Hewlett-Packard (Agilent Technologies))
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DETECTORS IN GAS CHROMATOGRAPHY

Thermal conductivity detector (TCD) - katharometer

Traditionally a two-fiber system Single-fiber switching system
(Wheatstone Bridge) frequency ~ 100 ms
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DETECTORS IN GAS CHROMATOGRAPHY

Flame-ionisation detector (FID)

CH. + O - CHO+ + e- Femoveahle collectar
- various hydrocarbons
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(FIGURE:Hewlett-Packard (Agilent Technologies))
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DETECTORS IN GAS CHROMATOGRAPHY
Nitrogen-phosphorus detector (NPD)

N or P presence
Rb + 2H _) H2 + Rb+ + e_ NPD Colletor

Assembly —|
N/C =104
P/C =10° Air Inlet NPD Collector

N : C N Active Element

Jet
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I
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I

Rb* + 'C=N| — Rb" + [[c=N|]

P: PO, PO,

(FIGURE:Hewlett-Packard (Agilent Technologies))
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DETECTORS IN GAS CHROMATOGRAPHY

Effuent out

Electron capture detector (ECD) =

Collector electrode

Compounds Relative

Response
Hydrocarbons 1 T
Ethers; esters 10
Aliphatic alcohols; ketones;

. 100

amines; mono - Cl, F H S
mono - Br; di - CI, F 1000 o '
anhydrides; tri - Cl 10 000 s —
mono - I; di - Br; poly - CI, F | 100 000 e
di-I; tri-Br; poly-CIl, F 1 000 000

Makeup Gas Adapter

! Column

(FIGURE:Hewlett-Packard (Agilent Technologies))
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DETECTORS IN GAS CHROMATOGRAPHY

Atomic emission detector (AED)

Universal use —
various LODs

Measuring of discharge cooling jacket Microwave
atomic emission Sa X cavity
of various mirror —— g
elements at
selective A atomic T capillary
emissions . column
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(FIGURE:Hewlett-Packard (Agilent Technologies))

Department of Food Analysis and Nutrition Isolation and Separation Techniques 2021_ - Jan Poustka 8
UCT PRAGUE http://web.vscht.cz/poustkaj




DETECTORS IN GAS CHROMATOGRAPHY
Flame-photometric detector (FPD)

exhalst

SpECiﬁC for chemiluminescence
P and S detection region / thermal o high
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(FIGURE:Hewlett-Packard (Agilent Technologies))
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DETECTORS IN GAS CHROMATOGRAPHY
Photoionization detector (PID)

R+h—>»R + e
lonization by UV light - PAHSs (10.2 eV)

electrometer [ Computer
+ .

electrodes
power
oven wall UV lamp supply
— _//
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- insulated
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to another detector
(FIGURE:Hewlett-Packard (Agilent Technologies))
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DETECTORS IN GAS CHROMATOGRAPHY

Chemiluminescence detector (RCD, TEA)

Specific — according to specific reaction

NO + O; > NO,* + O,
NO,* = NO, + hv

1100 V AC
Electrical Discharge Photon Countingh Intearator
SF.—T > F2 PMT Electronics g
] 3] out P p——y
i Heated Transfer Line L
T ‘I T
Capillary Column from
Gas Chromatograph
nv
SF
Reagent

To Fluorine Trap and Vacuum Pump
(reaction cell pressure ~ 1 torr)

(.'2H3—S—CH3 -+ F, ——P products - ("I;:‘.rt)
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DETECTORS IN GAS CHROMATOGRAPHY

Fourier transform infrared detector (FTIR)

Fixed Mirror
Moving Interferometer
Mirrorl /
Beam- White IR-Detector
splitter Cell
H /
/-D\
IR-Source
S /A
: _ 0 1]
(FIGURE:Hewlett-Packard (Agilent Technologies)) Computer
Gas In ﬁ {} Gas out

Spectral information; higher LODs
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DETECTORS IN GAS CHROMATOGRAPHY

Characteristics of detectors and multiple detection

Destructive ......X...... Nondestructive

Mass ......X...... Concentration
FID, NPD, FPD ....X..... TCD, PID, FTIR

A. Serial configuration + TCD s NPD ———>
_ INPD ——

. ; FID — >

B. Parallel configurations
— @

<—F o]
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