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Gas mixture for flame ionization detectors

The invention relates to a flame ionization
detector operated with an oxygen gas mixture, to a method
for operating the flame ionization detector and to the
use of oxygen-containing gas mixtures for flame iloniza-
tion detectors. .

Flame ionization detectors (FID) are detectors
which are used in gas chromatography. The principle of
measurement by flame ionization detector 1s based on the
combustion of organic compounds in a hydrogen-air f£lame,
an ion current being measured in the process. Flame
ionization detectors are described in "C.F. Poole and
8.X. Poole, Chromatography today, published by Elsevier,
Amsterdam 1951, pp. 260-264".

Surprisingly, it was found that the measuring
sensitivity of £lame ionization detectors can be con-
siderably increased by the use of a gas mixture which
comprises an oxygen content in the range of from 25 to
50 percent by volume, in particular from 40 to 45 percent
by volume, instead of the air which is used customarily.

The invention therefore relates to a f£lame
ionization detector whose operation involves the use of
a gas mixture which comprises from 25 to 50 percent by
volume of oxygen. . |

The invention further relates to a method for
operating flame ionization detectors, wherein a gas
mixture is used which.comprises from 25 to 50 percent by
volume of oxygen. )

The invention additionally relates to the use of
a gas mixture which comprises from 25 to 50 percent by
volume of oxygen, for operating f£lame ilonization
detectors.

The gas mixture used for flame ionization detec-
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whi ch are used in gas chromat ography. The principle of neasurenent by flane
I oni zation detector is based on the conbustion of organic conpounds in a
.hydrogen-air flame, an ion current being neasured in the process. Flane

i oni zati on &t @ORArs are described ir 2C~F. Pool e and S. K2/RogLesé

Chr omat ogr aphy t oday, published by El sevier, Ansterdam 1991, pp. 260-264".
Sur pri si ngl yerist geperpddyd comprisks weygeni agdssdsirpgent y iok.f Exon

i oni zati on t o] CQRr S b [ §§§e y a gas

m xture mhig% ?%%p??sgggggﬁgxy eﬁéégﬁégnkxin t"he ra%ng g%Q§?g§?2gBto 50
percent by W8 BeFceps brvpéurearof rnktuwgeny 44 teameddwedy v drgheadi nstead

of the air WH Glyt:gised SUSEPTRALLY - gases subBe dVEER1ONghBEEebere
relates to a flame ionization detectof_ whose_operation |Involves, the use of

a gas nixt uPERHFER EEnpReEEIFIYMORS b6 BBederBEMPIRA WA G t8P18xygen.
The inventi epble fhges’ Bhelede il vitt Redchr xOpetat 418 fHeidn.i 0OBkzat i On

detectors, \g@ergégean%%ie gases may also be present, mixed with
nitrogen, in the gas mixture.

Ags the oxygen content of the gas mnixture

10 increases, so does the sensitivity of £lame ionization
detectors. An oxygen content of more than 50 percent by
volume in the gas mixture causes damage to the measuring
electrodes and is therefore not recommended. '

The greatest sensitivity increase in flame

15 ionization detectors is achieved with gas mixtures having
an oxygen content in the range of from 35 to 45 percent
by volume of oxygen. Particularly suitable for operating
flame ionization detectors, therefore, are gas mixtures
having an oxygen content in the range of from 35 to

20 45 percent by volume of oxygen.

The gas mixtures can be used particularly advan-
tageously with aliphatic or aromatic hydrocarbons such as
alkanes (e.g. propane, butane, pentane, hexane, heptane,
octane, nonane or decane) or mononuclear aromatic com-

25 pounds (e.g. benzene, toluene, xylene) as the sample.

The use of the gas mixtures increaseszs the detec-
tion limit of f£lame ionization detectors for organic
compounds. Thus, for example, the detection of aromatic
compounds such as benzene, tocluene or =xyleme in the

30 range'cf from 20 to 1000 ppk (for each component in
nitrogen; ppb indicates the concentration by wvolume,
i.e. ppb = 1:10° parts by volume) is possible without an
enrichment system in gas chromatography analysis.

The sensitivity increase of the flame ionization

35 detectors when employing the gas mixtures is genexally in
a range of f£from 30 to 100%, based on the sensitivity when
employing air or synthetic alr. The detection semnsitivity
{detection limit) of the flame Jlonization detector ia

increased accordingly.
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“m xture is used which conprises from25 to 50 percent by volume of oxygen.
The invention additionally relates to the use of a gas m xture which
,conprises from25 to 50 percent by volune of oxygen, for operating flane

i oni zati on oE eoRws. The gas 4rixture used for fl gE/dmttisss i on
det ec- _ 2 tors generally conprises oxygen
and nitrogeExampd.esf rom 25 to 50 percent by volune of oxygen and from75 to

50 percent by vol umf’LnOftﬂg tf%idﬂ tﬂa&ﬁbje\éelly’tcj r}s't etei:% measuring
sengitivity of the flame iconization detector is compared
using the following samples when separated by gas chroma-

5 tography:

Example 1) 5.0 ppm of propane in nitrogen,
Example 2) 1.5 ppm of propane in nitrogen,
Example 3) 270 ppb of benzene; 270 ppk of toluene;

270 ppb of zylene; in nitrogen.
10 Example 1
Separations by gas chromatography of one type of
gample (5 ppm of propane in nitrogen) are carried out
using different FID gas mixtures under otherwise iden-
tical conditionsg. The signal of the flame ionization
15 detector of the tests is compared. The detector signal
when synthetic air is used asg the gas mixture is defined
as 100 percent. Concentration by volume of the samples is
specified in the units ppm {(1:106 pérts by volume)} or ppb
(1:10° parts by volume).
20 Test conditions:
Flame ionization detector: Siemens
FID settings: 32 * 10712 a
Gas chromatograph: Sicromat® II, Siemens
Separation colummn: 50 m Al,0,*KCl; intermal diameter:
25 0.53 mm;
Carrier gas: nitrogen 6.0
Separation conditions: 80°C isothermal

Sample: 5 ppm of propane in nitrogen {amount of sample:
250 ul)

30 PFID c&mbuation gas: 30 ml/min of hydrogen {100%)
FID gas mixture {oxidant): 450 ml/min of oxygen/nitrogen
nixture

This Sheet Has Been Replaced
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‘of nitrogen, other inert games such as noble gases or mxtures of inert
gases can be used. Exanples of suitable noble gases include helium argon,
kKrypton and xenon. One or nore noble gases nay al so be present, mxed with
ni trogen, i M&H02ZJAs m xt ure. - A5 4+ he oxygen cont ext/25/31985 gas

m xture increases, so does the sensitivity of flanme ionization detectors:
An oxygen cofakir Tof Bemuwlihaf Fxappleedt by volume in the gas mixture

causes damag prmended.
The great est mwtﬂ:ure y{daapoed sbon nixd vals) i o RabAtm denedtbrity s|achi eved

with gas m xttres—her RE—air-oxXy-gett eoRt-eft—the ~age of—from-35it 0 45

percent by vcﬂmtbe(bﬂ.coa@:geﬁﬁc%Pagtlm aply suitadbe for operating flane

-y oo ARk foder

i oni zati on tectors—theref-ore—at e-gas—frxt-Ht-es—pavrng-aroxygen; cont ent
in the rangg Zﬁ% ﬂgon’l% btzo 45 per cent by vol u Bbf oxygen. The gas
m xt ures car-bpe-used—part+ett-arty—advarr—;t-a .

geptsty—w-t-h—at-rptrat-trc—pr

aromat i cShydrddarkengSszh as 165
40% 0,, 60% N, 194
Example 2 This Sheet Has Been Replaced
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Flame ionization detector: Siemens

10 FID settings: 8 * 1072 a
Gas chromatograph: Sicromat® II, Siemens
Separation column: 50 m Al,0,*KCl; internal diameter:
0.53 mm;
Carrier gas: nitrogen 6.0

i5 Separation conditions: 80°C isothermal
Sample: 1.5 ppm of propane in nitrogen (amount of sample:
250 pl)
FID combustion gas: 30 ml/min of hydrogen,
40 vol%/helium, 60 vol% .

20 FID gas mixture (oxidant): 450 ml/min of oxygen/nitrogen
mixture

Table 2: Results of Example 2

Gas mixture (composition in vol%) Relative sensitivity

Synthetic air (20% O,, 80% N,) 100
25 40% 0,, 60% N, 128
Example 3

Tezst conditions:
Flame ionization detector: Siemens
FID gettings: 4 * 10-%2 2
30 Gas chromatograph: Sicromat® IX, Siemens
Separation column: 50 m DB 624, £ilm thickness 3 um;
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al kanes (e.g. propane, butane, pentane, hexane, heptane, octane, nonane or
decane) or nononucl ear aromatic com pounds (e.g. benzene, toluene, xylene)
as the sanpl e. The use of the gas m xtures increases the detec-
tion limt of ¥3 @887 oni zati on det ect ors5fer organi ¢ conpoardao/Ihas, for
exanpl e, the detection _of aromatic conpounds such as benzene, toluene or -
xyl ene in theiPkRgeadf Sipsme28-53 @O0 ppb (f or each conponent in
nitrogen; ppbchegieat gasthaieesgenteagi on by volume, i.e. ppb = 1:10[err]
parts by volu é IS gossiblg without an eprichment systemin gas
chromatographgg AERyLPR conditionsy 8Q1GSi19%588macr ease of the flane

i oni zati on deSamples WEO Pppl ®F NBehRengas M%t%ﬁﬁs dfS @enekabkl Yahd a
range of %r0”5§$ to 108W gased.on fhe sensitivity when enploying air or-
synt hetic air 2’ ThEPgeP c%? AR8etRi R+ Y7e9PR det ection limit) of the flame
I oni zati on dedwotnt ©§ samplase2is@cegbrdi ngly.

FID combustion gas: 30 ml/min of hydrogen {100%)
FID gas mixture (oxidant): 450 ml/min of oxygen/nitrogen
mixture

10 Table 3: Results of Example 3

Gas mixture (composition in wvols) Relative sensitivity

Synthetic air {(20% 0,, 80% N,) Benzene: 100
Toluene: 100
Xylene: 100

40% 0,, 60% X, Benzene: 200
| Toluene: 192
Xylene: 178

Example 4

15 Measurements with flame icnization detector without gas
chromatograph
Test conditions:
Flame ionization detector: Total Hydrocarbon Analyser
FID settings: Range 6

20 measuring instrument: Total EHydrocarbon Analyser,
model 521, f£luid systems
Separation column: none
Conditions: 85°C cabinet temp.
Recorder: Kompensograph II (Siemens); 0-10 V DC

25 Sample: 845 ppb of saturated hydrocarbons (C,-C,) in
nitrogen
FID combustion gas: hydrogen (100%)
FID gas mixture (oxidant): oxygen/nitrogen mixture

This Sheet Has Been Replaced |
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'3 Exanpl es In the follow ng Exanples 1 to 3, the neasuring
sensitivity of the flanme ionization detector in conpared using the
«f ol | ow ng sanpl es when separated by gas chroma- tography: Exanple 1)

5.0 ppm of HPFRAE in nitrogen, Exanpl & 2) 1.5 ppm ofldf §n
ni trogen, Exanple 3) 270 ppb of benzene; 270 ppb of tol uene; '
270 ppb of XAk 4% Resultgged Example 4

Gas mixture {composition in vol%) Relative sensitivity

Synthetic air (20% 0,, 80% N,) 100

40% 0,, 60% X, 137

This Sheet Has Been Replaced
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Exanmple 1 Separ ations by gas chromatography of one type of sanple
(5 ppm of propane in nitrogen) are carried out using different FID gas
;mxtures under otherw se iden- tical conditions. The signal of the flane
i oni zati on &% @823r of the tests in cofpared. The detect é2/2i%fA3%6when
synthetic air i,s used as the gas mxture is defined as 100 percent.
Concent r at i &338vol une of the sanples is specified in the units ppm
(1:10[err] parts by volunme) or ppb (1:10[err] parts by volune). Test

P W R e
Al [err] J er dpviiCvesi hheruse of amgher nitbSenubidaradmgyrigess frcta @§en 6. 0
Separation QQP%bt%?QEén§0L§rGLghﬁéoégeéﬁ@ﬁeé@nple: 5 ppm of propane in
ni trogen (anount sanpl e:
5 2. The flame ionization detector as claimed in
claim 1, wherein the gas mixture comprises from 35 to
45 percent by volume of oxygen.
3. A method for operating flame ionization detec-
tors, wherein a gas mixture is used which comprises from
10 25 to 50 percent by volume of oxygen.
4. The method as claimed in claim 3, wherein the gas
mixture comprises from 35 to 45 percent by volume of
oxygen,
5. The use of a gas mixture which comprises from 25
15 to 50 percent by volume of oxygen, for operating flame
ionization detectors.
5. The use as claimed in claim 5, wherein the gas
mixture comprises from 35 to 45 percent by volume of

oxygen.
7. The use as claimed in claim 5, wherein the gas

nixture comprises at least one inert gas.

8. The use as claimed in claim 5, wherein the gas
mixture comprises nitrogen and/or one or more ncble
gases.

9., The use as claimed in claim 5, wherein the gas
ixture comprises from 35 to 45 percent by volume of
xygen and from 65 to 55 percent by volume of an inert

* ' The use as claimed in claim 5, wherein the gas

“?%ture comprises from 35 to 45 percent by wvolume of
Woen and from 65 to 55 percent by volume of nitrogen.

RER )
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250 [err]l) FID conbustion gas: 30 ml/mn of hydrogen (100% FID gas
m xture (oxidant): 450 ml/min of oxygen/nitrogen mxture

4 Table 1: Res ts 9 Exanple 1 Gas m xture (conposition in vol%

Rel ati ve sensi |V|P§ Synthetic air (20 err], 80@6N[err]h2/2°/1§gg

Abstract

The sensitivity of flame lonization detectors is
considerably improved by the use of a gas mixture which

comprises from 25 to 50 bPercent by volume of oxygen, in

particular from 35 to 45 percent by volume of oxygen.

This Sheet Has Been Replaced
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25% Jerr], 75% N err] - 132 35% Jerr], 65%Nerr]
19

AR R2226- 1

165 40% O err], 60% N err]

Exanple 2 Test conditions:

Fl ame ionization detector: Siemens FID setti{nBEpLBEMEARISndr A Gas

chr omat ograph: Sicromat[err] 11, Sienens Separ
“Alferr]derr]*KdA; internal diameter: 0.53 nm
Separation conditions: 80[err]C isot her{ml $a

T 2,

b0 m
nttrogen 6.0
Df j propane in

nitrogen (anount of sanple: 250 [err]l )=

Gas mixture for flame ionization detectors

The invention relates to a £lame ionization
detector operated with an oxygen gas mixture, to a method
£or. cperating the flame jonization detector and to the
use of oxygen-containing gas mixtures for flame ioniza-
tion detectors. .

Flame ionizatiocn detectors (FID): - are detectors
which are used in gas chromatography. The principle of
measurement by flame ionization detector is based on the
combustion of organic compounds in a hydrogen-air flame,
an ion current being measured in the process. Flame
ionization detectors are described in "C.F. Pocle and
S.XK. Poole, Chromatography today, published by Elsevier,
Amsterdam 1991, pp. 260-264". .

'Surprisingly, it was found that the measuring
sensitivity of flame ionization detectors can be con-
siderably increased by the use of a gas mi-iture which
comprises an oxygen content in the range of from 25 to
50 percent by volume, in particular from 40 to 45 percent
by volume, instead of the air which iz used customarily.

The invention therefore relates to a flame
ionization detector whose operation involves the use of
a gas .mixture which comprises £from 25 to 50 percent by
volume of oxygen. . '

The invention further relates to a method for
operating flame ionization detectors, wherein a gas
mixture is used which'compriaes from 25 to 50 percent by
volume of oxygen. _ ) .

The invention additionally relates to the use of
a gas mixture which comprises from 25 to 50 percent by
volume of oxygen, £for operating flame ionization
detectors.

The gas mixture used for flame ionization detec-



FID. conbustion gas: 30 m/mn of hydr ogen, 4D yotdd-heli-um

REPLACEMENT SHEET

vol % FID gas mixture (oxidant): 450 m/min of oxygen/nit}o§ g@nﬁﬁ

Table 2: Results of Exanple 2 Gas m xture (conposition Jn
sensitivity Synthetic air (20% Jerr], 80% Nerr]) 166 4G%q10'r1
128 Exanpl @ 3 Test conditions: Flanme ionizatidn
Si §pEAsgenerally comprises oxygen and nitrogen

60% N[ err]
det ect or:

25 to 50 percent by volume of oxygen and from 75 to
50 percent by volume of nitrogen. Altermatively, instead
of nitrogen, other inert gases such as noble gases or
mixtures of inert gases can be used., Examples of suitable
noble gases include helium, argon, krypton and xenon. One
or more noble gases may also be present, mixed with
nitrogen, in the gas mixture.

As the oxygen content of the gas mixture
increases, so does the sgensitivity of flame ionization
detectora. An oxygen content of more than 50 percent by
volume in the gas mixture causes damage to the measuring
electrodes and is therefore not recommended. '

The greatest sensitivity increase in flame
ionization detectors is achieved with gas mixtures having
an oxygen content in the range of from 35 to 45 percent
by velume of oxygen. Particularly suitable for operating
flame ionization detectors, therefore, are gas mixtures
having an oxygen content in the range of from 35 to
45 perceat by volume of oxygen.

The gas mixtures can be used particularly advan-
tageocusly with aliphatic or aromatic hydrocarbons such as
alkanes (e.g. propane, butane, pentane, hexane, heptane,
octane, nonane or decane) or moncnuclear aromatic com-
pounds (e.g. benzene, toluene, xylene) as the sample.

The use of the gas mixtures increases the detec-
tion limit of flame ionization detectors for organic
compounds. Thus, for example, the detection of aromatic
compounds such as benzene, toluene or xylene in the
range 'of from 20 to 1000 ppb (for each component in
nitrogen; ppb indicates the concentration by volume,
i.e. ppb = 1:10° parts by volume) is possible without an
enrichment system in gas chromatography analysis.

The sensitivity increase of the flame icnization
detectors when employing the gas mixtures is generally in
a range of from 30 to 100%, based on the sensitivity when
employing air or synthetic air. The detection sensitivity
(detection 1limit) of the flame ionization detector is
increased accordingly.

T irerfrem
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FID settings: 4 * 10[err] A Gas chromat.ograph: Sicromat ;
Séparation colum: 50 mDB 624, filmthickness 3 [err] n%ggpk-'a‘h‘]EMEFﬁ %ﬁg%
5 internal diam: 0.53 mm Carrier gas: nitrogen 6.0 Sap;ratl on

canditions: 80[err]C isothermal Sanple: 270 ppb of benzeng, $2¥0}iFpBAaH
t ol uene and 270 ppb of xylene in nitrogen

3

Examples

In the following Examples 1 to 3, the measuring
sensitivity of the flame ionization detector is compared .
using the following samples when separated by gas chroma-

tography:

Example 1) S$.0 ppm of propane in nitrogen,

Example 2) 1.5 ppm of propane in nitrogen,

Example 3) 270 ppb of benzene; 270 ppb of toluene;
270 ppb of xylene; in nitrogen.

Exa:mple_l

Separations by gas chromatography of ome type of
sample (5 ppm of propane in nitrogen) are carried out
using different FID gas mixtures under otherwise iden-
tical conditions. The signal of the flame ionization
detector of the tests is compared. The detector sigmal
when synthetic air is used as the gas mixture is defined
as 100 percent. Concentration by volume of the gamples is
specified in the units ppm (1:10°% parts by volume) or ppb
{1:107 parts by volume).

Test conditions:

Flame ionization detector: Siemens

FID settings: 32 + 10712 a

Gas chromatograph: Sicromat® II, Siemens

Separation column: 50 m Al,0,*KCl; internal diameter:
0.53 om; '

Carrier gas: nitrogen 6.0

Separation conditions: 80°C isothermal

Sample: 5 ppm of propane in nitrogen (amount of sample:
250 pl1) '

FID combustion gas: 30 ml/min of hydrogen (100%)

PID gas mixture (oxidant): 450 ml/min of oxygen/nitrogen
mixture



Amount of sanple: 250 [err]| FID conmbustion gas: 30 n rﬂﬁ?L&ﬁEWthﬁ@Eﬁ?

(200%. FID gas m xture (oxidant): 450 m/m n of oxygen{ nFtrogemrnrxtur

e

AS

Table 3: Results of Exanple 3 Gas mixture (conpositi 0’1 @V{pl PAm ~Rel gt i
sepsitivity Synthetic air (20% (err], 80% Nerr]) Benzene: 100
Tol uene: 100 4 Xyl enk: ~100 209 Cfer r
60% N[ err] Table 1: Results of Exampie 1200
Tol uene: 192 My RE—FFG ===
Gas mixture {composition in vol%k) Relative sensitivity
Synthetic air (20% O,, 80% N;) 100
25% 0,, 75% N, 132
35% 0,, 65% N, 165
40% O,, 60% N, 194
Example 2

Test conditions:

Flame ionization detector: Siemens

FID settings: 8 * 10732 a

Gas chromatograph: Sicromat® II, Siemens

Separation column: 50 m Al,0,*KCl; internal diameter:
0.53 mm;

Carrier gas: nitrogen 6.0

Separation conditions: 80°C isothermal

Sample: 1.5 ppm of propane in nitrogen (amount of sample:
250 pl) '

FID combustion gas: 30 ml/min of hydrogen,
40 vol%/helium, 60 vol% )

FID gas mixture (oxidant): 450 ml/min of oxygen/nitrogen
mixture

Table 2: Results of Example 2

Gas mixture {compositiom in vol%) Relative sensitivity

Synthetic air (20% 0,, 80% N,) 100
40% 0,, 60% N; 128
Example 3

Test conditions:

Flame ilonization detector: Siemens

FID settings: 4 * 10732 a

Gas ch&:omtograph: Sicromat® II, Siemens

Separation column: 50 m DB 624, £ilm thickness 3 um;



Exanpl e 4 Measurements with flame ionization detector w thout gas

chi omat ogr aph Test conditions: Flane ionization detector: 8€%€AC$%%§ﬁg§E%

FI D settings: Range 6 neasuring i nstrument :
nodel 521, fluid systens Separation colum: nonfe [Conditl ons:

Anal yser
Anal-yser,

on’

85[err] C cabinet tenp. Recorder: Konpensograph |l (Siemens){ &§-8LQiAm B2

Sanpl e: 845 ppb of saturated hydrocarbons (Cerr]-Cerr])
conmbusti on gas: hydrogen (100% FID gas5nixture (oxi dant)f oxygen/nitrogen

m Xt ure

N _nitrogen Fl

D

internal diam.: 0.53 mm;

Carrier gas: nitrogen 6.0

Separation conditions: 80°C isothermal

Sample: 270 ppb of benzene, 270 ppb of tocluene and
270 ppb of xylene in nitrogen

Amount of sample: 250 ul

FID combustion gas: 30 ml/min of hydrogen (100%)

FID gas mixture (oxidant): 450 ml/min of oxygen/nitrogen
mixture

Table 3: Results of Example 3

Gas mixture (composition in volk) Relative sensitivity

Synthetic air (20% 0,, 80% N,) Benzene: 100
Toluene: 100
Xylene: 100

40% 0,, 60% N, Benzene: 200
‘| Toluene: 1952
Xylene: 178

Example 4

Measurements with flame ionization detector without gas
chromatograph

Test conditions:

Flame ionization detector: Total Hydrocarbon Analyser
FID settings: Range 6

measuring instrument: ~ Total Hydrocarbon Analyser,
model 521, fluid systems

Separation column: none

Conditions: 85°C cabinet temp.

Recorder: Kompensograph II (Siemens); 0-10 V DC

Sample: 845 ppb of saturated hydrocarbons (C,-C,) in
nitrogen

FID combustion gas: hydrogen (100%)

FID gas mixture (oxidant): oxygen/nitrogen mixture




6 . Table 4: Results of Exanple 4 Gas. m xture (conposrtiorn

vorlr?
Rel ative sensitivity Synthetic air (20% Qerr], 80% RERACEMEN SHEET 100
40% Jerr], 60% N err] 137
< 10 AN N3
6

Table 4: Results of Example 4

Gas mixture (composition in vol%) Relative sensitivity

Synthetic air (20% O;, 80% N,) 100

40% O,, 60% N, 137




7 dains 1. Aflame ionization detector whose operation involves the use
of 'a gas m xture which conprises from25 to 50 percent Ry.yolloe. of. .oxygen
as oxi dant gas. 2. The flanme ionization detectot WM’BEE\@EW@HEH

claiml, wherein the gas m xture conprises from 35 to

40 AN 1909

Claims

1. A flame ionization detector whose operation
involves the use of a gas mixture which comprises from 25
to 50 percent by volume of oxygen.'

2.  The flame icnization detector as claimed in
claim 1, wherein the gas mixture comprises from 35 to
45 percent by volume of oxygen.

3. A method for operating flame ionization detec-
tors, wherein a gas mixture is used which comprises from
25 to 50 percent by volume of oxygen.

4. The method as claimed in claim 3, wherein the gas
mixture comprises from 35 to 45 percent by volume of
oxygen. .

5. The use of a gas mixture which comprises f£rom 25
to 50 perceant by volume of oxygen, for operating flame
ionization detectors.

§. The use as claimed in claim 5, wherein the gas
mixture comprises from 35 to 45 percent by volume of
oxygen.

7. The use as claimed in claim 5, wherein the gas
mixture comprises at least one inert gas.

8. The use as claimed in claim 5, wherein the gas
mixture comprises nitrogen and/or one or more noble
gases. :

9. The use as claimed in claim 5, wherein the gas

mixture comprises from 35 to 45 percent by volume of
oxygen and from 65 to 55 percent by volume of an inert
gas,

10. " The use as claimed in claim 5, wherein the gas
mixture comprises from 35 to 45 percent by volume of
oxygen and from 65 to 55 percent by volume of nitrogen.

W



45 percent by vol une of oxygen. 3. A nethod for operatin
detectors, wherein a gas mxture is used which conprises
percent by volume of oxygen as oxidant gas. 4. The
inclaim3, wherein the gas mi xture conprises from 35 to @45} pérfcert*t By

vol ume of oxygen. 5. The use of a gas m xture which conprigses from 25 tq
50 percent by volune of oxygen, for déating flame ionization detectors as
oxi dant gas. ) The use as clained”in claim5, whergin the gas m xturég

I L A e B

gas. 8. ﬁiﬁ s clained in claim5, wherein the gas m xture
conprlses nit Ghd/ or one or nore nobl e gases.

A

thod as cl al ned

The sensitivity of flame ionization detectors is
considerably improved by the use of a gas mixture which
comprises from 25 to 50 percent by volume of oxygen, in
particular from 35 to 45 percent by volume of oxygen.



g%ou M- |

9. | +The use as clainmed in claim5, wherein the gas m xture conpri ses
from35 to 45 percent by volune of oxygen and fro%at 5 kercent by
vol une of an inert gas. 10. The use as cl ai ned% a — wherein the

gas m xture conprises from35 to 45 percent by vol ure=sE=6%ygen and from 65
to 55 percent by volunme of nitrogen.

Claims

1. A flame ionization detector whose operation involves the use of a gas
mixture which comprises from 25 to 50 percent by volume of oxygen as
oxidant gas.
2. ~  The flame ionization detector as claimed in
claim 1, wherein the gas mixture comprises from 35 to
45 percent by volume of oxygen. _
3. A method for operating flame ionization detectors, wherein a gas

mixture is used which comprises from 25 to 50 percent by volume of
oxygen as oxidant gas. -

4, The method as ¢laimed in claim 3, wherein the gas
mixture comprises from 35 to 45 percent by volume of

5. The use of a gas mixture which comprises from 25 to 50 percent by
volume of oxygen, for operating flame ionization detectors as oxidant gas.

S’.l ' "J.‘he use as claimed in claim 5, wherein the gas
mixture comprises from 35 to 45 peréent by volume of
oxygen. . ' .

7. The use as claimed in claim 5, wherein the .gas
- mixture comprises at least one inert gas.

8. The use as claimed in claim 5, wherein the gas
mixture éomprises nitrogen and/or one ~or more noble
gases. )

S. The use as claimed in claim 5, wherein the gas
mixture comprises from 35 to 45 percent by volume of
oxygen and from 65 to 55 percent by volume of an inert
gas. '

10. " . The use as claimed in claim 5, wherein the gas
mixture comprises. from 35 to 45 percent by volume of
oxygen and from 65 to 55 percent by volume of nitrogen.
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