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Abstract—The matrix effect of balance gases on gas chromatographic analysis with FID(Flame lonization
Detector) was investigated. It was well known that the inorganic gases such as He, Ny, Ar and O, gave
little or no response in the FID, but it gave a noticeable response according to the chosen carrier gas. When
the carrier gas was the same as the balance, no matrix effect was found. But when the balance gas had
any above mentioned gas as a different component from the carrier gas, even if the concentration of component
was a small amount(about 5%), the matrix effect appeared. The effect decreased as follows: O,>H,>He
>Ar>N,. In the case of O, and Hj, the effect was quite large because of using O.(or air) and H; for the
flame of the FID. When the balance gases were He, Ar and Ny, also the matrix effect appeared due to
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the change of the environment of detector by the introduction of those balance gases. From this experiment,
it is better to choose the same carrier gas with the balance gas component in the pure gas analysis. If
the balance gas is not the same as the carrier gas, it should be expected that the matrix effect will appear.
And also, with mixed gas analysis, the matrix effect will be certainly found, even if that mixed gas has
just a few percent of the different component from the carrier gas.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Operational conditions of column and detector

A £9E

Table 2. Composition of line K510, E750 and KS00

Column: Activated alumina
80/100 mesh, 3 mm LD.X2 m
Column temp: 30T
Detector: FID
Detector temp.: 200C
Range: 10!
Sample loop: 1 ml
Carrier gas: 30 ml/min

Fig. 2. Chromatogram of (A) K510, (B) E750 and (C)
K500 which are related with the liquid oxygen pro-
duction, and (D)) CHy/N; standard gas.
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Fig. 3. Chromatogram of hydrocarbons, (A) CHy; (B) C;-
He; (C) C:Hy; and (D) C;Hs.
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Fig. 4. Chromatogram of various gases by using FID, (A):
He(N60); (B): Nx(N60); (C): Ar(N60); (D): Hy(N
60); (E): O(N60); (F): LO; of Daesung Sanso
Co. Ltd.; (G): after purification of sample (F) with
Pd catalyst at 350°C, the carrier gas was Nj.
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Table 3. The retention time(min) of various gases when
the carrier gas was He, H,, N;, and Ar, respec-

tively
Carrier Sample gases
gases He H. N2 0, Ar
He - 1.234 1.281 1289 1301
H, 0.634 - 0.668 ~ 0.675
N; 1.274 1.278 - 1.303 1.308

Ar 1470 1474 1494 1.504 —
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Fig. 5. Chromatogram of (A) He, (B) Ar, (C) Ny, (D) O,,
and (E) H; when the carrier gas was He.
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Fig. 6. Chromatogram of (A) H, (B) He, (C) N,, and
(D) Ar, when the carrier gas was H,.
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Fig. 7. Chromatogram of (A) Ar, (B) He, (C) N, (D) H,,
and (E) O; when the carrier gas was Ar.
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Table 4. The composition of sample gases

Carrier Sample gases
gases He Ha N, Ar 0O,
He He:H: He:N; He:Ar He:0;
80:20 80:20 80:20 80:20
- 60:40 60:40 60:40 60:40
40:60 40:60 40:60 40:60
20:80 20:80 20:8) 20:80
qu qu: He TQQ :I{Z qu cAr qu :()2
80:20 80:20 80:20 80:20
60:40 60:40 - 60:40 60:40
40:60 40:60 40:60 40:60
20:80 20:80 20:80 20:80
Ar Ar:He Ar:H, Ar:N, Ar: 0,
80:20 80:20 80:20 80:20
60:40 60:40 60:40 - 60 : 40
40:60 40:60 40:60 40 : 60
20:80 20:80 20:80 20:80
6,000

Carrier:He
0, : —O—
H, : —Q——
Ny, 1 —O—
AT —@—

5,000 L

000 |

3,000 |

Peak area(a.u.)

2,000 L

1,000f

L —_— L

9.0 20.0 40.0 50‘.\] RO.O 100.0
Composition (%)
Fig. 8. Plot of the peak area against the composition of
sample as in Table 4 when the carrier gas was
He.
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Fig. 9. Plot of the peak area against the composition of
sample as in Table 4 when the carrier gas was
Na.
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Fig. 10. Plot of the peak area against the composition of
sample as in Table 4 when the carrier gas was
Ar.
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Table 5. Combination of mixed gas when the carrier gas
was He, N;, and Ar

Carrier gases Sample gases
He Nz:Hz Nz:Oz Nz:AI’ HgZAr Oz:Ar
4:1 4:1 1:1 1:4 1:4
N2 He:H; He:Ar He: 0O, H;:Ar O;: Ar
2:1 2:3 4:1 1:4 1:4
Ar He:H; He:N; He: 0, Hz: N, O2: N,
2:1 2:3 4:1 1:4 1:4

(D}

(c)

(B)

<a)

1 " s ' N " —7
-¥ -¥ 0Ll LE T.¥ T.¥ T.% T.¥ L1

min
Fig. 11. Chromatogram of mixed sample which has differ-
ent components from the He carrier gas, (A): Ny-
H,; (B): Ar-Hj; (C): N2-O3; (D): Ny-Ar; and (E):
O;—Ar.
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Fig. 12. Chromatogram of mixed sample which has differ-
ent components from the N; carrier gas, (A): He-
Ar; (B): He-Hy; (C): Hy-Ar; (D): O,-Ar; and (E):

He-()z.
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Fig. 13. Chromatogram of mixed sample which has differ-
ent components from the Ar carrier gas, (A): N,-
H:; (B): N:Oy; (C): He-N,; (D): He-H,; and (E):
He-0,.
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