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Comparison of the PM10 Concentration in Different Measurement
Methods at Gosan Site in Jeju Island
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Abstract

The reliability of the measurement of ambient trace species is an important issue, especially,
in background area such as Gosan in Jeju Island. In a previous episodic study, it was suggested
that the PM10 measurement result by the gravimetric method(GMM) was not in agreement
with the result by the S-ray absorption method(BAM). In this study, a systematic comparison
was carried out for the data between 2001 and 2008 at Gosan(GMM and BAM) and Jeju city
(BAM) which is near to Gosan. It was found that at Gosan the PM10 concentration by BAM was
higher than GMM and the correlation between them was low. The BAM results at Gosan and
Jeju city showed similar trend implying the discrepancy at Gosan was not caused by
instrumental problem of the BAM at Gosan. Based on the previous studies two probable
reasons for the discrepancy are identified; (1) negative measurement error by the evaporation of
volatile ambient species at the filter in GMM such as nitrate and ammonium and (2) positive
error by the absorption of water vapor during measurement in BAM. There was no heater at
the inlet of BAM at Gosan during the sampling period. Based on the size-segregated
measurement data, it was identified that the evaporation error was minor, if any. The
relationship between the two methods did not vary with the ambient relative humidity. Thus,
at present, it is not clear why the discrepancy had been occurring and when using the PM10
data at Gosan, one should be aware the possible errors.

Keywords : PM10, S-ray absorption method, gravimetric method, relative humidity,
evaporation error
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Table 1. Comparison of the statistical value of the PM10 concentrations measured at Gosan

(a) S-ray absorption method

Year 2001 2002 2003 2004 2005 2006 2007 2008
Mean (ug/m®) 35.45 54.15 45.77 4298 62.81 58.73 46.05 58.43
S.D. 17.41 47.83 19.6 24.5 21.56 30.1 17.62 23.84

N 28 43 29 38 3 20 34 21

(b) Gravimetric method

Year 2001 2002 2003 2004 2005 2006 2007 2008
Mean (ug/m®) 26.88 27.93 21.52 32.02 35.87 2891 21.58 46.87
S.D. 17.4 13.31 12.47 11.58 15.35 13.43 8.22 2497

N 28 43 29 38 3 20 34 21
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Table 2. Comparison of the mean concentrations of the size-segregated particle composition measured at Gosan between May

2001 and June 2008 (unit: 1g/m?)
NH, Na* K" Ca®t Mg | SO& | NOs Cl | nss-Ca®* |nss-SO4%| Mass
TSP 193 211 0.43 0.54 0.31 7.39 259 1.82 0.46 6.86

PM10 1.85 0.47 0.22 0.19 0.08

4.88 2.05 0.37 0.18 476 27.69

PM2.5 1.59 0.39 0.19 0.15 0.06

4.09 1.53 0.28 0.14 3.99 21.83
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