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Comparison of Performances on Flame Ionization Detecter
And Pulsed Discharge Helium Ionisation Detector in
High Purity Gas Analysis
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Abstract; The article introduces the structures, principle and application on pulsed discharge helium ionization detector
and flame ionization detector. Through the comparison of the impurities of high purity gas of N, H, .Ar.He.0,, it shows
GC equipped with one PDHID can finish the impurities analysis of in-organics and organics. The results show that PDHID

has a better sensibility, a lower detection limits.
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Table 1 Standard Gas ( balanced gas: N,)
A EHE H 0, CH, co Co,
REE/107¢ 9.48 10.20 9.75 9.96 9.92

R2 HFASK (EESK: H)
Table 2 Standard Gas ( balanced gas: H,)
HSYEHE O, N, CH, co Co,
REE/107°10.50 10.60 10.20 9.76 9.82

R3 RAESKE (THSK: Ar)
Table 3 Standard Gas ( balanced gas: Ar)
anaswm H, N,
REE/107% 10.01 11. 4

CH, €O (O,

9.26 10.09 10.32

F4 RESHE (FHS: He)
Table 4 Standard Gas ( balanced gas: He)

#AsEHm H, O, N, CH, co Co,
RE/107°10.1 9.96 9.08 10.3 10.4 10.6

x5 HRAESK (FHS: 0,)
Table 5 Standard Gas ( balanced gas: O,)

AHN%H H, N, Ar CH, co C0,

WE/107° 9.60 9.81 9.41 10.0 9.69 9.68
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Fig. 3 Diagram of gas chromatography of FID
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Fig. 9 Chromatogram of standard gas ( balanced
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3.1.1.2 #S.: H,

Fig.5 Chromatogram of standard gas ( balanced
gas: N,) of H, + 0, + CH, + CO + CO, by FID
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Fig. 10 Chromatogram of standard gas ( balanced

gas: N,) of H, + O, + CH, + CO + CO, by FID
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Fig. 12 Chromatogram of standard gas (balanced

gas: Ar}) of H, + N, + CH, + CO + CO, by FID
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Fig. 13 Chromatogram of standard gas (balanced
gas: He) of H, + O, + N, + CH, + CO + CO, by FID
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Fig. 14 Chromatogram of standard gas (balanced
gas: 0,) of H, + N, + Ar + CH, + CO + CO, by FID
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Fig. 15 Chromatogram of standard gas { balanced
gas: N;) of H, + 0, + CH, + CO + CO, by FID
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Fig. 16 Chromatogram of standard gas ( balanced

gas: H,) of O, + N, + CH, + CO + CO, by FID
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3.1.2 SWEE 3.1.2.1 #5: Ar

F6 FID#AH,+ O,+ CH, + CO + CO, (FEHS: N,) HRASHHER
Table 6 Test results of standard gas (balanced gas: N,) of
H,+ 0,+ CH, + CO + CO, by FID

8 % Co/py - s CH,/uV * s CO,/uV + s
1 16655.7 16514.2 14872.2
2 16577. 5 16444. 5 14943.7
3 16206. 8 16353 15013.3
4 16795 16392. 5 15198.5
5 16624. 8 16689 15291
6 16609. 5 16285 15071.3
T 16578.2 16446. 4 15065. 0
HEXHERIEE/ % 1.19 0. 86 1.04

*F7 FID#EWMO,+ N, + CH, + CO + CO, (FHK: H,) HRESHAER
Table 7 Test results of standard gas (balanced gas: H,) of
0,+ N, + CH, + CO + CO, by FID

@ 5 CO/pV - s CH,/uV « s CO,/uV + s
1 16729.0 16156. 8 15212.7
2 16493. 8 16371.8 15178.7
3 16531 16519.7 15211.3
4 16275 16240. 5 15001. 6
5 16629 15956. 8 15312.7
6 16827.5 16665. 3 15428. 3

FHE 16580.9 16318.5 15224.2

HXHRREE/ % 1.17 1.57 0.94

#8 FID®AH, + N, + CH, + CO + CO, (FHR: Ar) FAESHHEHR
Table 8 Test results of standard gas (balanced gas: Ar) of
H, + N, + CH, + CO + CO, by FID

A/ 4 CO/uV + s CH,/uV + s CO,/pV - s
1 18810.5 15722 15032.3
2 18854 15800. 5 15305
3 18510.5 15639 15332.3
4 18280.7 15707.5 14980. 2
5 18681. 5 15967.5 15287.5
6 18391.2 16033.3 15025.3
M 18588. 1 15811.6 15160. 4

HRERE % 1.25 0.99 1.08
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%9 FIDEMH,+ 0,+ N,+ CH, + CO + CO, (&S : He) trAESHHER
Table 9 Test results of standard gas (balanced gas: He) of
H,+ 0,+ N, + CH, + CO + CO, by FID

H 5 CO/uV - s CH,/pnV - s CO/puV + s
1 18623.5 18535.5 16876
2 18597.5 18414 16534.2
3 18740. 5 18603 17011. 1
4 18307. 5 18707.5 16876
5 18996 18586 16985. 4
6 18505. 5 18898. 5 16802.9
F i 18628. 4 18624. 1 16847.6
xR REE % 1.24 0. 89 1.02

®10 FIDHFIH, + N, +Ar + CH, + CO + CO, (FHR: 0,) HRESHHEAR
Table 10  Test results of standard gas (balanced gas: O,) of
H, + N, +Ar + CH, + CO + CO, by FID

@ 4 CH,/uV - s CO,/uV - s
1 16690. 5 16203.9
2 16654.3 16567. 1
3 17090. 6 16897.5
4 17088. 0 16187.8
5 16870. 1 16563.9
6 16898. 8 16203.9

iy 16882. 1 16437.4

IR E/ % 1.11 1.75

3.1.2.2 #K: H,
F1l FID#EWMH,+ 0,+ CH, + CO + CO, (&S N,) iifESSHER
Table 11  Test results of standard gas (balanced gas: N,) of
H,+ 0,+ CH, + CO + CO, by FID

A & Co/pV « s CH,/pV - s CO,/uV + s

1 5072. 1 7049.0 77125

2 5098. 2 7256.5 7871.0

3 5116 7074.0 7787.0

4 5072. 1 7167.0 7908. 5

5 5077 7166.5 7901. 0

6 4953.5 6990. 0 7844. 5
T 5064. 8 7117.2 7837.4

HRERE % 1.13 1.36 0.96
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®R12 FID#WO,+ N, + CH, + CO + CO, (FHK: H,) HRESHINER
Table 12 Test results of standard gas (balanced gas: H,) of
0,+ N,+ CH, + CO + CO, by FID

H » CO/uV - s CH,/pV - s CO/uV + s
1 7098. 5 7976.5 7167.5
2 7056. 5 7687 7236
3 7054.0 7879.5 7530
4 7101.5 7949 7412.5
5 7175.0 8038. 5 7408. 5
6 7333.1 7791.5 7335
T iyE 7136.4 7887.0 7348.3
AR ERE/ % 1.48 1.64 1.79

R 13 FID#@APH, + N, + CH, + CO + CO, (FHR: Ar) IRESHMER
Table 13  Test results of standard gas ( balanced gas: Ar) of
H,+ N, + CH, + CO + CO, by FID

| % CO/pV - s CH,/uV + s CO,/pV - s
1 5945.9 6992 7369. 5
2 6113.3 6792. 5 7291
3 6048. 4 6754. 5 7298
4 5995.9 6892 7399. 5
5 5992 6686. 5 7306. 5
6 5980. 5 6854 7193
T HE 6012. 7 6828.6 7309. 6
RAHFRIBE % 0.99 1.58 0.98

#14 FIDKRAWH, + O,+ N, + CH, + CO + CO, (FHS: He) FRESOTER
Table 14 Test results of standard gas (balanced gas: He) of
H,+ O,+ N, + CH, + CO + CO, by FID

| » CO/pYV + s CH,/pV - s CO,/pV - s

1 7633.5 7751. 1 7613.5

2 7490. 2 7803. 1 7709. 5

3 7519 7621.5 7622

4 7596 7707.5 7806.9

5 7521.5 7681.5 7702

6 7714.5 7519 7695
T 7579. 1 7680. 6 7691.5

BRAERE/ % 1.13 1.31 0.91
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#15 FID#&MH,+ N, +Ar + CH, + CO + CO, (FHK: 0,) HASSWER
Table 15 Test results of standard gas (balanced gas: 0,) of
H, + N, +Ar + CH, + CO + CO, by FID

H & CH,/pV - s CO/uV - s
1 7155.2 8143.5
2 7230. 0 8195.0
3 6997. 8 7984.9
4 7135.0 8179. 1
5 7205. 1 8099. 5
6 7045. 2 8203. 5
THHE 7128.1 8134.3
MR ERE % 1.27 1.02

3.1.2.3 #5: N,

F®16 FIDKWMH, + 0, + CH, + CO + CO, (FHS: N,) IRESHHER
Table 16  Test results of standard gas (balanced gas: N,) of
H,+ 0,+ CH, + CO + CO, by FID

H 4 CO/pV - s CH,/pV -+ s CO,/uV - s
1 15049. 2 15817 19078
2 15300. 5 15682 18905
3 15250 15746 18769
4 15444 15538.1 19172.5
5 15088. 5 15303 19266
6 15112. 4 15619 18907
i 15207. 4 15617.5 19016. 3
xR RE % 1.00 1.17 0.99

%17 FID 4@ O, + N, + CH, + CO + CO, (F#=K: H,) HRESHWER
Table 17 Test results of standard gas ( balanced gas: H,) of
0,+ N, + CH, + CO + CO, by FID

a % CO/pV - s CH,/pV + s CO,/pYV - s
1 15506. 8 15723.7 14966. 5
2 15850. 8 15594 15057. 3
3 15877. 3 15490. 3 14799, 8
4 15653. 8 16035 15084
5 15570. 5 15974 14992
6 15930 15868 15129
FyE 15731.5 15780. 8 15004. 8

HARERE % 1.13 1.37 0.78
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#£18 FIDKRWH, + N, + CH, + CO + CO, (FHEK: Ar) HRESHMER
Table 18 Test results of standard gas (balanced gas: Ar) of
H, + N, + CH, + CO + CO, by FID

H 4 CO/pV - s CH,/pV-+s  CO,/uV-s
1 15379. 8 14907. 0 16507.0
2 15490. 3 14829.0 16713.6
3 15695. 2 15152. 6 16689. 9
4 15321.3 15359.0 16335. 5
5 15285.9 15148.0 16467. 0
6 15327. 4 15200.0 16477.5

i 15416.7 15099. 3 16531. 8

HIHRERE % 1.00 1.30 0. 87

*19 FID®MH,+ 0,+ N, + CH, + CO + CO, (FEK: He) HRASITWER
Table 19 Test results of standard gas (balanced gas: He) of
H,+ 0,+ N, + CH, + CO + CO, by FID

@A 5 CO/pV « s CH,/uV * s CO/uV ¢ s
1 15228 16254 17318.5
2 15151. 8 16411 17054.9
3 15309. 4 16314 17489. 5
4 15265. 5 16450 17126.9
5 15565. 4 16022. 5 17265
6 15478. 5 16037. 5 17181
EHE 15354. 1 16247.0 17223.5
HARAEIRE % 1.08 1.26 0.97

#20 FID&MH, + N, +Ar + CH,+ CO + CO, (FEK: 0,) HESIHER
Table 20 Test results of standard gas { balanced gas: 0,) of
H,+ N, +Ar + CH, + CO + CO, by FID

| % CH,/pV * s CO,/uV - s
1 15419 15687. 8
2 15309.9 15398. 8
3 15289. 1 15489.7
4 15612.3 15367. 6
5 15184 15767.2
6 15303. 4 15802. 7

EHE 15339.7 15565.2

B RERE % 1.05 1.32
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