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Glow Discharge as Detector for Gas Chromatography
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Abstract—The changes in discharge current, emission and/or oscillation frequency of the electric
oscillation of a glow discharge are the potential sensitive measure of the concentration of an impu-
rity in the argon plasma supporting gas. A single jet enhanced glow discharge has been interfaced
with the gas chromatograph via 1/8” Q.D. tube with a heating pad to study the changes in discharge
current. To investigate the optimum operating conditions of the glow discharge system as detector
for gas chromatography, pressure, gas flow rate, discharge current, distance between the anode

and the cathode have been studied.

Keywords [] Glow discharge, gas chromatography, detector, current

JpAaEntE Febl Bl -3
(flame ionization detector),
ductivity detector)s H]538lo] 54 Fof ol2x
o} olE HE7] Follx AR HE7ISH 2Tl
MurEl nle)lmE A FrEetEo
induced plasma detector)%-& A RA 7= 7}53}
7] aj ol wo] Apfo] =i glovt Auvh nigk 3t
A A% N2 HAE7] e g A} ol F

x| ok 11 FollA FRA JX](glow discha-
rge device)t: 1W= 10torr AEe] *7]3}s}el 4]
% ol e o] HghE vhaf Ty o]
Aol x|u] whel x| g7} 7pzio} @A whal el Fod R
thel ofe] vhx] WErl dofvirh A, A5 o]
st olgh wbA MG 5l zsghe] Wl S, Fepot

AE7E2E
o A % % (thermal con-

o]
AA

712 7](microwave

1

FE el whgE EolE o] HApefAl R

76

%1 %Z(plama oscillation)] W3} 2 MAZ A 57} F
) A AaFe] 7hae] FAA ol 257 FEol
Lot shnAReie
A S AME-EHA E

G G Agel e 9 AEel HaE S48
CA, =y et 5% die 4Egozs
7Fs st

Faubdeld ol2 FIHIE AAE7] S%
otz il o] 2318 HE7]& LovelockVo] 7|utgh ol
&3} 73%7v} Karmen®} Bowmanel]” & &% &

HAE719 frabsbeh o] FHEVIES
Aol E7HA) o2& Axpele] 2EHA| M
Fo] o]zt AL E EHAHF 7o)
2E gFE7I2dA z2Ud-E o4
E31g off gl o] 23 AEE Sdshe PE
FekElgdek? e} o7l e e Fov) MY

2304 7%

=4 }\g 6}*\—- A]



FESWAE o] 48 sprmzebE ety YEo)9 N 77
Auxillary ~ Pressure
Gas Gauge

Cooling
Water

Monochromator
MFC

Gos Chmmalogruph

~power Supply

Recorder

Vacuum Pump

Fig. 1—Schematic diagram of glow discharge source
for GC detector.

Fig. 2—Photograph of the glow discharge source for
GC detector.
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Fig. 3— Schematic diagram of a single jet glow discha-
rge source for GC detector.
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Fig. 4—Circuit diagram of the current measurement.

Fig. 5—Photograph of the negative glow from the glow

discharge source.
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Fig. 6 —Effect of pressure on current-voltage relation-
ship.
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Fig. 7—Effect of gas flow rate on current-voltage rela-
tionship.

%) 9} HF 257 2l(mean free path)7} Aoy zlol uhe}
sputteringe} Eojvtal sfde) ¥&54%F riadws)
Folgdl wa} F7hAe] Sl A Fe) o) 23t 7o)
#Alch Fig 6 ¥l 2Feh Fgke] W] ¢f
Hol| me} WEshe S E*] ghgich oubHeo
gHo] &2 AAF AF{y} 527] 95k &
Zste]l A=k

WARUNR F]l5E 7tasge] ofe]l W u
Ay gFe Wz d#x 9x gon FHIZde &
$- dbgoll @ W37l 9lge] RasEw ok

HU

Agk ool felsEE 7ha 58S WERA]T) 7] $)
slo] AgHze} FEuEA &7 rbo)ell needle
valveE <d73le] z=Asledch Fig 7 8torr 48l

Vol. 37, No. 1, 1993

320

a0

2604
zm—l 25 mm
260

V-—‘v—\\‘——//\ Th———— |
2504

240/ 15 mm .

Voitage (V)

2304

10 15 20 25 30 35 40 45 50
Current (mA)

Fig. 8 —Effect of discharge gap on current-voltage re-

lationship.
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Fig. 9—Effect of cathode material on current-voltage
relationship.
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