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ABSTRACT

In order to investigate the daily deposition characteristics of water-soluble inorganic components in airbome deposit
in the Iksan, deposition samples were collected using a deposition gauge from October 16 to November 1, 2004.
Deposition samples were collected using two different sampling gauges, a dry gauge and a wet gauge, respectively. To
get wet the bottom of wet gauge during the sampling period, the volume of 30~50 m! distilled ionized water was added
in a wet gauge before the beginning of each deposition sampling. Deposition samples were collected twice a day and
analyzed for inorganic water-soluble anions (CI", NO;, SO,*) and cations (NH,*, Na*, K*, Mg?, Ca®) using ion
chromatography. Quality control and quality assurance of analytical data were checked by the data obtained from re-
injection of standard solution, Dionex cross check standard solutions, and random several deposition samples, and
measured data was estimated to be reliable. Considering the deposition sample volume, the sampling time, the surface
area of sampling container, and the ion concentration measured, the daily deposition amounts for measured ions were
calculated in mg/m”. The total daily deposition amounts of all measured ions for dry and wet gauge were 7.5 + 2.8 and
17.7 + 4.2 mg/m’, respectively. A significant increase in deposition amount during rainfall days was observed for both
wet gauge and dry gauge, having no difference of deposition amount between in wet gauge and in dry gauge. The mean
deposition of all ions measured in this study were higher in wet gauge than in dry gauge because of the surface
difference of the sampling container, especially for NH,* and SO, The mean deposition amounts of NH," and SO,
in wet gauge were found to be about 10 times and 3 times higher than those in dry gauge, while the rest of the chemical
species were equal or a little higher in wet gauge than in dry gauge. Dominant species in dry gauge were NO;™ and Ca®,
accounting for 21% and 28% of the total ion deposition, whereas those in wet gauge were SO,* and NH,*, accounting
for 19% and 41% of the total ion deposition, respectively.
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Fig. 1. Wet gauge and dry gauge installed on the rooftop of a building of Iksan Chamber of Commerce & Industry.
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Fig. 2. Flow sheet of QA and QC for IC analysis.
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Table 1. The accuracy and precision of internal standard calibration checks and Dionex standard checks

Parameters Conc. Measured conc. Standard Accuracy relative Precision
(ppm) (ppm) deviation error (%)* RSD (%)°
Standard 1 0.50 0.52 0.02 3.74 3.16
cr Standard 2 1.00 1.01 0.03 1.28 333
Standard 3 2.00 1.94 0.08 3.03 3.88
Dionex 1:20 1.50 1.42 0.01 5.10 0.84
Standard 1 0.50 0.54 0.02 7.71 4.17
NO;- Standard 2 1.00 0.98 0.01 2.45 1.31
Standard 3 2.00 1.99 0.08 0.71 3.93
Dionex 1:20 5.00 4.90 0.04 1.94 0.84
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Parameters Conc. Measured conc. Standard Accuracy relative Precision
(ppm) (ppm) deviation error (%) RSD (%)"
Standard 1 0.50 0.49 0.04 1.57 7.48
SO.x Standard 2 1.00 0.99 0.03 0.78 3.36
N Standard 3 2.00 1.97 0.11 4.66 1.36
Dionex 1:20 7.60 7.43 0.08 223 1.11
Standard 1 0.50 0.50 0.03 0.76 6.13
Na* Standard 2 1.00 0.99 0.06 0.61 6.46
Standard 3 2.00 2.08 0.16 4.10 7.62
Dionex 1:100 2.10 2.10 0.00 0.07 0.10
Standard 1 0.10 0.11 0.01 5.34 6.00
NH.* Standard 2 1.00 0.99 0.09 0.60 9.00
Standard 3 2.00 2.07 0.19 372 9.00
Dionex 1:100 2.50 2.44 0.09 2.58 3.75
Standard 1 0.50 0.51 0.01 1.88 2.63
K Standard 2 1.00 0.99 0.07 1.05 6.80
Standard 3 2.00 1.99 0.07 0.44 37
Dionex 1:100 5.10 5.20 0.14 1.88 2.61
Standard 1 0.50 0.49 0.02 1.80 3.58
Mo Standard 2 1.00 0.98 0.07 1.74 7.41
& Standard 3 2.00 1.98 0.06 0.77 322
Dionex 1:100 270 2.55 021 543 8.11
Standard 1 0.50 0.50 0.03 0.00 6.34
Ca? Standard 2 1.00 0.99 0.07 0.73 6.91
Standard 3 2.00 2.00 0.07 0.09 3.60
Dionex 1:100 5.36 5.28 0.11 1.47 2.12
*Accuracy Error (%) = (Measured mean value —Real value) %100
Real value
PRSD(%) = Standard deviation % 100
Mean value
Table 2. Uncertainties of water-soluble species for deposition replicate samples
Species Pooled mean conc. Pooled Number of data set Number of samples RSD
(ppm) STD* (Ny) N) (%)
Cr 0.298 0.008 6 12 2.64
NO;~ 0.534 0.019 6 12 3.59
SO~ 0.833 0.044 6 12 5.25
Na* 0.090 0.005 4 8 5.52
NH,* 0.745 0.019 4 8 2.59
K* 0.020 0.011 4 3 54.97
Mg* 0.018 0.008 4 8 4435
Ca™ 0.201 0.011 4 8 5.67

*Pooled Standard Deviation (Spooica)

Spaoled =

N N, Ny

~ 2 ~ 2 -2
E (xi—x))"+ E (xj—x)"+ E (X —%3) +...
iz i=1 =1

N +N,+N;+...=N;

PRelative Standard Deviation (RSD)

S

RSD(%) = (-z’_’f) % 100

Xau
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Fig. 3. Temporal variations of total deposition amount of all measured water-soluble ions with precipitation amount.
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Table 3. Daily deposition amount of water-soluble inorganic ion components in wet gauge and dry gauge and DG/WG ratio in

the Iksan during October, 2004 (n=32)
Dry gauge Wet gauge ‘Paired Paireq DG/WG
(mg/m¥day)  (mg/m¥day) dlffefre?ce correlaFlon Avg Max Min
Sig. coefficient
Total 749 + 278 17.67 = 4.15 0.000 0.709%* 042 + 0.10 0.64 025
cr 1.19 £ 0.69 1.60 + 0.81 0.000 (.893%: 0.74 = 0.19 1.11 0.45
NO;~ 1.56 + 0.63 2.15 + 1.00 0.000 0.868%* 0.73 £ 0.15 1.11 0.46
{0 1.06 + 0.63 3.38 = 2.05 0.000 0.345 031 £ 026 0.96 0.10
Na* 0.51 + 0.36 0.57 = 043 0.027 0.950%* 0.90 = 0.29 1.74 0.46
NH/* 0.70 = 0.89 7.17 £ 2.32 0.000 0.438* 0.10 + 0.08 045 0.01
K 0.24 + 0.09 027 = 0.17 0.312 0.331 0.88 + 0.44 241 0.23
Mg? 0.12 = 0.07 0.12 £ 0.10 0.624 0.867 ** 0.96 + 0.63 3.20 048
Ca? 2.10 = 1.31 240 + 1.80 0.010 0.975 ** 0.87 = 0.15 127 0.59

*P value by paired-samples t-test
*p < 0.05, **p < 0.001
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Fig. 4. Temporal variation of water-soluble ion deposition between wet gauge and dry gauge.
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Fig. 5. Chemical compositions of ion species according to the sampling method of two different deposition gauges for deposition
samples with no rain (a) and other two samples (11.1D and 1N) with rain (b, c).
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Fig. 6. Deposition difference between dry gauge and wet gauge for each measured jon.
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Table 4. Daily deposition amount of water-soluble inorganic ion components in wet gauge and dry gauge in the Iksan during

October, 2004

(n=16)

Dry gauge (mg/m*/day)

Wet gauge (mg/m’/day)

Paired difference

Paired difference

Day Night Sig.” Day Night Sig”
Total 8.55 + 2.96 6.43 + 220 0.036 1946 + 4.92 15.92 + 2.09 0.021
Ccr 1.37 + 0.90 1.00 + 0.34 0.099 2.09 + 0.87 111 £ 0.33 0.001
NO;~ 1.84 + 0.57 1.29 + 0.58 0.002 2.76 £ 0.93 1.53 £ 0.64 0.001
SO~ 0.92 + 048 1.20 = 0.74 0.334 4.15 £ 233 2.66 = 1.41 0.008
Na* 0.59 + 0.48 044 + 0.18 0.306 0.69 + 0.57 045 = 0.18 0.078
NH,* 0.44 = 0.18 097 =121 0.015 5.72 = 140 8.62 £ 2.17 0.000
K* 0.29 + 0.09 0.19 + 0.06 0.002 037 £ 020 0.17 £ 0.04 0.001
Mg*” 0.15 + 0.08 0.09 + 0.05 0.005 0.17 + 0.11 0.08 + 0.05 0.003
Ca™ 295 + 1.37 1.26 + 0.39 0.000 3.51 + 2.00 1.30 £ 0.29 0.000

P value by paired-samples t-test
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