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Abstract 

   Atmospheric concentration of sulfur hexafluoride (SF6) has been increasing since the 1960s when it 

began being utilized by industries worldwide. Its contribution to global warming has been a growing 

concern because of its significant impact as a greenhouse gas and its long lifetime in the atmosphere. In 

consequence, SF6 was selected as one of the gases for reduced emissions at the Third Session of the 

Conference of the Parties to the United Nations Framework Convention on Climate Change in 1997.  

   SF6 is also expected to be utilized as a chemical tracer for the circulation and the mixing processes in 

the atmosphere and ocean. It is very difficult to measure SF6 in air and seawater due to its extremely low 

concentration.  

   Highly improved analytical systems and sampling techniques have been examined to measure SF6 in 

air and seawater with high precision. Consequently, the precision of analysis of standard gas having the 

level of atmospheric SF6 concentration was 0.31%, and that for replicate seawater samples with various 

SF6 concentrations was usually 0.8%. 

   In addition, as a result of long-term monitoring for the SF6 standard gas, it became practicable to 

supply SF6 standard gas that does not change in concentration for a long period, and the Meteorological 

Research Institute SF6 Calibration Scale (MRI SF6 Calibration Scale) was established.
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1. 六フッ化硫黄(SF6)について 
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Table 1-1 Physicality of SF6.
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Figure 1-1  Time evolution of atmospheric SF6, CFC-11, CFC-12 and CFC-113. This fi gure is based on Walker et al. (2000), Maiss and 
Brenninkmeijer (1998) and Bullister et al. (2002).
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Figure 1-2  Temperature dependence of solubility for SF6 in water and seawater.

Figure 1-3  Time history of concentration of saturated SF6 in surface seawater.
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2. 分析方法 
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Figure 2-1   Schematic diagram of SF6 analytical system.
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Table 2-1 Analytical columns used for determination of SF6.
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Figure 2-2  Schematic diagram of sample bottle for 
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Table 2-2 Time program for SF6 determination for seawater sample.
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Figure 2-3  Effect of trapping time on SF6 recoveries.
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Table 2-3 Analytical conditions for determination of SF6 by GC-ECD.

－ 17－

気象研究所技術報告　第 51号　2007



3.  標準ガスと標準化 
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Table 3-1 Calibrated values of SF6 Primary Standards.
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Figure 3-1  Change in concentration of SF6 in MRI Primary Standard gases. 
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Figure 3-2  Change in concentration of SF6 in MRI Secondary Standard gases (A series). 

Figure 3-3  Change in concentration of SF6 in MRI Secondary Standard gases (B series).

Table 3-2 Calibrated values of SF6 Working Standards.
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Figure 3-4(a)  Linear and quadratic calibration curves for SF6 calibrated by least squares method (SF6 < 1fmol).
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Figure 3-4(b)  Same as Figure 3-4(a), but SF6 < 4fmol.
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4. 分析システムの性能と観測例 

Table 4-1 (CPB-30555) 10 SF6

10 6.00ppt 0.31%

SF6 %

Table 4-2 (CPB-30551)

0.4fmol/kg
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RF-0610 Table 

4-3

0.8 0.5 1%

Table 4-1 Repeatability of atmospheric SF6 
level gas standard analysis.

Table 4-2 Repeatability of low-level gas SF6 
standard analysis.

Table 4-3 Duplicate analysis of SF6 in seawater samples obtained from a Niskin Bottle.
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Figure 4-1  Latitudinal distribution of atmospheric SF6 obtained during RF-0610.
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