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2~1030 0.6 ~501 120 ~10500 0.2 ~49.1 pmol/mol 0.51
0.17 82  0.08 pmol/mol 10 10%
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Abstract A two-dimensional gas chromatographic instrument was established by the capillary

flow technology Deans Switch and two columns PoraPLOT @ and Molsieve 5SA and three
detectors pulsed discharge helium ionization detector flame photometric detector and thermal
conductivity detector . The instrument can be used to measure tracer gases simultaneously
including hydrogen methane carbon dioxide and hydrogen sulfide. The detection limits of the
hydrogen methane carbon dioxide and hydrogen sulfide were 0.51 0.17 82 and 0.08
pmol/mol and the calibration curves presented good linear relationships in the range of 2 -
1030 0.6 -501 120 - 10500 and 0.2 —49.1 pmol/mol respectively. The relative standard
deviations were less than 10% for the measurements of ten standard gases. By this method the
tracer gases in the sediment pore water of gas hydrate area in South China Sea had been detec-
ted. This method is simple sensitive and suitable for on-board detection. Compared with the
usual methods for measuring tracer gases the amount of a sample necessary is reduced great-
ly. It is useful for the survey of gas hydrate and hydrothermal resources below sea floor and for
the research of dissolved gases in the ocean.

Key words two-dimensional gas chromatography 2D-GC  hydrogen methane carbon diox-
ide hydrogen sulfide gas hydrate
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Fig. 2 Gas circuits of a two-dimensional
gas chromatograph
a. solenoid valve On b. solenoid valve Off .
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4 standard gases
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H, CH, 3
H, O, N, CH, CO, H,S x
1 PoraPLOT Q y mL 4
2 Molsieve 5A 2 1
3Ja~c PDHID
Agilent Deans Switch
1 4 mL/min 2 1
1.5 2 7 0.5 0.8 1.0 mL 2
mL/min 1
CH, 1 H,2 ~1030 CH, 0.6 ~501 CO, 120 ~ 10500
2.0 ~2.2 min 2.1 min H,S 0.2 ~49.1 pmol/mol
1 mL 10 H,
2.2 CH, CO, H,S 4
1.2 0.02 RSD 7.5% 4.8% 8.4% 9.8%
0.04 0.08 0.1 0.2 0.4 0.8 1.0 mL S/N 3 4 LOD
1 mL 0.51 0.17 82 0.08 pmol/mol
1 4 n=10

Table 1 Linear equations correlation coefficients r’> linear ranges limits of detection LOD
and relative standard deviations RSD of4 gases n =10

Analyte Linear equation 7 Linear range/ pmol/mol LOD/ pmol/mol RSD/%
H, y=819.7x -14.9 0.9942 2 -1030 0.51 7.5
CH, y=1522.30x+6.6 0.9983 0.6 -501 0.17 4.8
CO, y=38.4x+1.2 0.9887 120 - 10500 82 8.4
H,S Yy =3464.3x +19.7 0.9830 0.2-49.1 0.08 9.8

y injection volume of the mixed gas of 4 standard gases mL «x peak area of the target gas.

2.3 CH, H, H,S
H, HS
2
1" 2"
3
1.5m 3"
2.5m 3"
# # .
CH, H, H,S 1 2 Deans Switch 3
CH, H, CH, CO, H,S
2
Table 2 Results of headspace gases in sediment
pore water of gas hydrate area in South
China Sea pmol/mol
Analyte Sample 1 Sample 2 Sample 3
H, - 2.75 312.9
CH, 2.72 3.23 13.7 1 Millero F J. Chemical Oceanography. 3rd ed. Florida CRC
Cco, 1140 1280 460 Press 2006 211
H,S - 0.7 1.2 2 Kelley DS Lilley M D LuptonJ E etal. Deep Sea Res I
- not detected. 1998 45 2665
Sample 1 the headspace gas in the sediment pore water at 3 Kelley DS BarossJA Delaney J R. Annu Rev Earth Plan-
the surface layer Sample 2 and Sample 3 the headspace ga- et Sci 2002 30 385

ses in the sediment pore water at 1.5 m depth and 2.5 m 4 Radford-Knoery J German C R Charlou J L et al. Limnol

depth  respectively. Oceano 2001 46 2 461
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