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An Intercomparison of Atmospheric SO, Measurement Techniques
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Abstract

An intercomparison experiment was implemented o assess the uncertainties and precisions on atmospheric
S0, measurement techniques including a pulsed fluorescence (P-F), a diffusion-scrubber/ion chromatography
(D-I), and a mist~chamber/ion chromatography (M-1I).

Each of those three techniques was investigated by researchers at Seoul National University, Yonsei
University, and Hankuk University of Foreign Studies, respectively. The concentrations of atmospheric SO,
were determined concurrently using three independent measurement techniques at the Seoul National University
campus, Korea during Nov. 22 to Dec. 2, 1995. While the results from the P~F and D-1I techniques showed the
very close agreements (within +5%) throughout the experiment period, M-I technique showed systematically
smaller values (up to 30%) than the other two techniques. Although sources of larger discrepancy between
different techniques were not identified, the lower SO, values of the M-I method may be related to the errors
associated with sample collection efficiency, mass flow rate measurements, and standardization of ion chromato-

graphy.
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Table 1. Operational conditions for SO, analytical in-

struments.
Air Sampling  Sampling Detection
Instruments Flow Rate Frequency Limit
(1/min) (minute) (ppb)
P -FV 0.5 1 1
D-1% 1.8 35 0.6
M-1¥ 8 90 0.8

P -F Y :Pulsed fluorescence method
D -1 » :Diffusion-scrubber/lon chromatography
M-I # :Mist-chamber/Ion chromatography



Table 2. lon chromatographic conditions for mist-
chamber/ion chromatography analysis.

lon Chromatograph|Waters Action Analyser 6205
Sample Volume 100 u!

Separation Column |Waters IC-Pak Anion

Guard Column Waters IC-Pak Anion Guard-Pak

Detector Waters 432 Conductivity Detector
Eluent 1.0mM NaHCO;/1.0mM Na»CO,
IS3ase Conductivity Altech Solid Phase Suppressor
uppressor

Eluent Flow Rate |1.2ml/min
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Table 3. Sampling precision and efficiency of SO

measurements.
Precision Collection Efficiency
P -F 3% NA
D -I 0.59% 78%
M-I 8.5% 10£3%

NA: non-applicable
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Fig. 1. Comparisons of SO, mixing ratios measured
by diffusion-scrubber/ion chromatography (D-I)
and mist~chamber/ion chromatography (M-I)
during Nov. 23 to Dec. 2. 1995.
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Fig. 2. Comparisons of SO, mixing ratios measured
by pulsed fluorescence (P-E), diffusion-scru-
bber/ion chromatography (D-1), and mist-ch-
amber/ion chromatography (M-1) between Nov.
23 and Nov. 24.
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