Detectors In gas chromatography

Thermo-conductivity |Thermal conductivity

Flame-ionisation lonisation (hydrocarbons)
Nitrogen-phosphorus |N,P — specific forms
Electron capture Electronegative structures
Atomic-emission Emission light
Flame-photometric P, S - specific forms
Photoionisation UV absorption

Chemiluminescence |Excitation (O, F,)
FTIR IR + Fourier transformation
Mass spectrometric |lonisation




LODs and operating range of GC detectors
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Thermal
conductivity
detector (TCD)
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Flame-ionisation detector (FID)

Fermoveable collector

Collector assembly
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Nitrogen-phosphorus detector (NPD)

N or P presence -
Rb + 2H — H, + Rb* + e- -

N/C = 104 NPD Colletor |
P/C = 105 Assembly
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N form detected: CN Air Inlet | TS NPD Collector
| _ Active Element
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Rb* + "C=N| = Rb + [[c=N|]

P form detected: PO, PO,




Electron capture detector (ECD)
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Compounds Response
Hydrocarbons 1

Ethers; esters 10
Aliphatic alcohols; ketones; amines; mono - Cl, F | 100
mono - Br; di - Cl, F 1000
anhydrides; tri — Cl 10 000
mono - I; di - Br; poly -CI, F 100 000
di-I; tri - Br; poly -Cl, F 1 000 000




Atomic emission detector (AED)
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Flame-photometric detector (FPD)

chemiluminescence exhaust
. detection region / thermal from high
Specific for filter voltage power
Pand S | / supply
Formation:
Flame

HPO*

o Emrr remoyshle to amplifier
S=S e a—H_ in interference and

2 filter computer
— 105 heated P filter = 526 nm

P/C =10 metal S filter =394 nm
S/C = 105 block

GC column \GC oven wall




Photoionisation detector (PID)
lonisation by UV light - PAHs (10.2 eV)
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Chemiluminescence detector (RCD, TEA)

Specific —according to specific reaction

NO + O; &> NO,* + O,
NO,* - NO, + hv
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Infrared detector with Fourier transformation (FTIR)
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Spectral information — higher LODs




Characteristics of detectors and multiple detection

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

A. Configuration in series
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B. Configuration in parallel
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