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This study was conducted to compare and assess two different types of real time atmospheric water soluble
ion analyzers (MARGA and AIM) using ion concentration data measured in 2014 at an intensive monitoring
site in Seoul, Korea. The two analyzers yielded very similar trends in time series of ions and the absolute con-
centrations of major components such as sulfate, nitrate and ammonium, whereas they showed difference in
the absolute concentrations of minor components such as sodium, potassium, magnesium and calcium. The
correlation coefficients of major ions (sulfate, nitrate, ammonium) measured by both analyzers were higher
(0.97~0.98) than those of minor ions (sodium, potassium, magnesium, calcium) (0.18~0.55). The ratios of total
ion concentrations to PM, 5 mass concentrations given by AIM and MARGA were 0.60 and 0.64, respectively.
Furthermore, the ion-to-mass ratios measured by these instruments were compared for five PM, 5 mass con-
centration ranges (< 10 /m?, 10~25 /m>, 25~50 /m?, 50~100 /m> and >=100 /m3). It was found that the cor-
relation coefficients of both analyzers increased along with higher PM, 5 concentrations, which implies that the
reliability of their measurements is higher in relatively high PM, s ranges. The findings of this study are mean-
ingful in interpreting data, and may be useful for improving the reliability of ion concentration measurements
with the characteristics of each instrument taken into account.
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Table 1. Analysis condition of ion chromatography of AIM and MARGA
Ion Group AIM MARGA
Type Anion Cation Anion Cation
NaHCO; (8 mM) +
Eluent KOH (21 mM) MSA (20 mM) Na,CO; (7 mM) HNO; (3 mM)
Flow rate 0.25 mL/min 0.25 mL/min 0.7 mL/min 0.7 mL/min
IonPac AG1S, IonPac CGI12A, Metrosep A
Column AS18 (2 mm) CSAI2 (2 mm) SUPP 10 (4 mm)  Metrosep C4 (4 mm)
Internal STD Br Lit

ASRS300 (2 mm)
Conductivity detector

Suppressor
Detector

CSRS300 (2 mm)
Conductivity detector

Suppressor Rotor (4 mm) -
Conductivity detector Conductivity detector
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Table 2. The concentrations of calibration curves for 8 ions (unit: ppm)

SO.% NO, CT Na® NI, K Mg Ca
#1 000900  0.00900  0.00090  0.00098  0.0980  0.00049  0.00010  0.00049
#2 002700 002700 000270  0.00392 003920  0.0019  0.00039  0.00196
#3 008100 008100 000810  0.00980  0.09800  0.00490  0.00098  0.00490
#4 020250 020250 002025 001960 019600  0.00980  0.00196  0.00980
#5 040500 040500 004050  0.03920 039200  0.01960  0.00392  0.01960
#6 081000 081000 008100  0.05880 058800  0.02940  0.00588  0.02940
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Fig. 3. Equivalent ratio between anion cation for MARGA and AIM.
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Table 3. Statistical summary of ion concentrations measured by MARGA and AIM (unit: pug/m®)

lons 2- - - + + + + 2+

Statistics SO, NO, Cl Na NH, K Mg? Ca
Avg. 13.94 13.96 0.48 0.15 8.46 0.07 0.44 2.22
MARGA Std. 7.82 8.55 0.49 0.11 4.79 0.12 0.28 1.10
AIM Avg. 15.65 15.68 0.46 0.24 9.40 0.34 0.02 0.08
Std. 8.78 10.68 0.43 0.24 4.99 0.37 0.02 0.14
MARGA/AIM  Ratio 0.9 0.9 1.0 0.6 0.9 0.2 19.7 26.9
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Table 4. Linear regression results measured by MARGA and AIM
SO~ NOy Cr Na™ NH," K™ Mg*™ Ca*™
Slope 0.87 0.81 1.02 0.27 0.92 0.13 8.38 4.97
R? 0.98 0.97 0.83 0.23 0.98 0.18 0.55 0.33
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