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Abstract

Sulfur hexafluoride (SF¢), man-made compound, has been paid attention as a potent greenhouse gas. After Kyoto
Pototcol on Climate Change in 1997, nations established the policy aimed at minimizing release of SF¢ to atmosphere.
We have developed and operated an automatic analytical system for monitoring atmospheric SFe using gas chromatog-
raphy with electron capture detector (GC-ECD) and packed separate-column. Here, we report and discuss 4-month record
of atmospheric SFs concentrations monitored at Seoul National University (SNU) pilot station near the Kwanak Mountain,
Seoul. Most of observed SFs concentrations were excessively high compared with Northern Hemisphere (NH) back-
ground trend obtained from National Oceanic and Atmospheric Administration (NOAA) Earth System Research
Laboratorzy (ESRL) monitoring stations. And the observed SFs showed extremely wide variability ranging from 4.6 pptv
to 1.1x10° pptv, which may be affected by local sources placed nearby. Simultaneous wind data with SFs measurements
show that relatively high values of SF¢ correspond to weak wind as well as southerly. There are many engineering in-
stallations to the south of the station. The regional value of the atmospheric SFs estimated from the data selection by
wind conditions is about 6.8 pptv. This value, which is similar to concentrations of urban areas, is higher than NH back-
ground concentration.
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Fig. 1. Diagram of SFs analytical system: This system consists of four functional parts; (1) Carrier gas purifying part; (2)
Air sampling part; (3) Sample selection and injection part; (4) The chromatographic separation and detection part. All valves
are electrically actuated under program control, and measured data are stored on a computer.
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Table 1. The specifications of GC-ECD system for SFs analysis.

Ultra High Purity N, (99.9999%)

1. Drierite/MS 5A Column

Carrier Gas n 2. Activated Charcoal Filter
Purifying step -
3. SF6-removing Col.(1/4" ODx1.5 m) packed
with Porapak-Q 80/100 mesh)
Sample Loop 4.936 ml
0.3 m x 1/8"0.D.

Pre-Concentration Trap

packing material: Porapak-Q (80/100 mesh)

temperature: -80 CT~100C

1.0 m x 1/8" O.D.

Pre-Column

packing material: Molecular Sieve 5A (80/100 mesh)

temperature: 65 C

3.5mx1/8" O.D.

Main-Column

packing material: Molecular Sieve 5A (80/100 mesh)

temperature: 65 C

Main Flow Rate 30 ml/min

Backflush Flow Rate 30 ml/min

Trapping Flow Rate 100 ml/min

Backflushing Time 70 sec after injection
ECD (10mCi Ni®®)

Detector

temperature : 330C
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Fig. 2. Chromatogram of SFe: This chromatogram was ob-
tained by analyzing air sample with 1.2 fmol SFs. SFs elutes
at about 2 minutes after injection. The arrow mark points
the time to switching valve V5 for backflushing. The base-
line slope, during the time when SFs elutes, is a reproducible
feature caused by a change in flow rate due to valve
switching.
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Fig. 3. Schematic diagram for system automation
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Fig. 4. (a) Time series of SF¢ at SNU pilot station from May through August 2002: SFs were measured every 30 minutes.
Gaps in the graph are due to experiments for field works and water sample analysis. A dotted line indicates Northern
Hemisphere background mixing ratios. (b) A percentile box-plot for arrangement of monthly data: The mean was 29+79
pptv and the baseline was about 5.0 pptv at SNU station. A dotted line indicates Northern Hemisphere background mixing
ratio.
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Fig. 5. Atmospheric SFs mixing ratios with wind frequency graph during shading periods marked at (a) in SNU station in
June 2002 as an example for data selection: Low wind speed caused excessively high concentrations (shading area A and
C) and southerly wind with high speed also caused extremely high mixing ratios (shading area B). Very low SFs mixing
ratios, however, were monitored with northerly winds (shading area D). These relationship makes it possible to select data

for removing very local effects.
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Fig. 6. (a) A graph showing the relationship between SFs mixing ratios and wind speed: circles are data with northerly wind
(wind direction: 255°~105°) and open triangles are data with southerly wind (wind direction: 105°~255°). As for this division
of wind direction, see figure 7. (b) A graph showing the relationship between wind direction and SF¢ mixing ratios: Open
squares are data with wind speed lower than 2 m/s and diamonds are data with wind speed higher than 2 m/s.
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Fig. 7. The graph shows percentiles of SFs mixing ratios with more than 2m/s wind speed that is divided by wind directions
per 30 degrees. As the graph indicates, extremely high SF¢ concentrations are caused by southerly winds. Data with wind
directions from 105° to 255° are excluded from estimation of atmospheric background concentration.
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Fig. 8. Atmospheric SF¢ mixing ratios at SNU station with global trend NOAA ESRL GMD): SNU points are monthly means
with standard deviation error bars from data selection by wind condition. Shown open marks are monthly means analyzed
from the NOAA ESRL sampling stations, and another percentile plots filled with gray color means preliminary SFs data
measured in November and December, 2007 at Gosan station, Jeju. The dashed line is a linear fit of NH mixing ratios from

NOAA ESRL GMD data for extrapolation.
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