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TECHNICAL NOTE
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A Study on How to Improve the Accuracy of Automatic Micro
Dust Measurement Equipment
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Health and Environment Research Institute of Gwang-Ju, Gwangju 61954, Korea

Abstract

This study was conducted to propose a way to increase the accuracy and precision of f-ray measurement equipment. Statistical
processing results of equivalent evaluation data from 2016 to 2021 confirmed that the concentration of micro dust measured by S-ray
measurement equipment was higher than that of micro dust sampler. According to quarterly data, it was confirmed that the data from
the third quarter (July to September) showed a different trend from other periods, which is assumed to be due to weather conditions.
This study indicates that automatic micro-dust measurement equipment evaluation at air pollution measuring stations during the third
quarter should be excluded. The evaluation cycle should be changed from once every two years to quarterly. In addition, when the
criterion for determining equivalence evaluation falls within the range of the slope and intercept values of the existing trend line, it is
necessary to evaluate the R? value together and reduce the slope from 0.9-1.1 to 0.9-1.0.
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Fig. 1. Micro dust measurement station in Gwang-Ju.
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Fig. 2. PM-2.5 size separation device structure (A)Impactor (B)Cyclone.
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Table 1. Summary of annual equivalence evaluation results
Std. 2016 2017 2018 2019 2020 2021
Slope 10 +01 1.0057 0.9438 1.1371 1.0322 1.0423 1.0009
PM-10 Intercept +5 3.5148 5.8865 0.4097 2.683 1.0916 1.8685
Result - Pass Fail Fail Pass Pass Pass
Slope 1.0 +01 1.0253 1.0365 1.0709 1.0790 1.0536 1.0291
PM-2.5 Intercept +2.25 1.5267 4.1656 1.7968 1.7514 1.0871 1.1554
Result - Pass Fail Pass Pass Pass Pass
Table 2. Average concentration of micro dust by year (unit : ug/m’)
2016 2017 2018 2019 2020 2021
Filter based(A) 40 39 41 34 35 36
PM-10 Bam1020(B) 44 42 47 38 37 40
A-B 4 3 -6 4 2 4
Filter based(A) 18 36 23 18 19 20
PM-2.5 Bam1020(B) 20 41 26 22 21 23
A-B -2 -5 -3 -4 -2 -3
=017 918l 478 A A3 ol 2= 5= 2 7N 579420] 57Md7F Bik= 7Ieo W olglon,
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Table 3. Paired sample statistics

Mean - Sig.
N (ug/m’) Std. Deviation (2-tailed)

Filter based 974 36.4 17.3

PM-10 0.000
Bam1020 974 40.0 18.6
Filter based 1365 20.0 12.0

PM-2.5 0.000
Bam1020 1365 22.7 13.5
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Fig. 3. Quarterly equivalent evaluation (A)PM-10 and (B)PM-2.5.

(NIER, 2014).
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Table 4. Trend line of quarterly equivalent evaluation(2016~2021)
Quarter N Trend line R?
1™ 144 y = 1.0270x + 2.4962 8477
on 185 y=1.0020x + 2.5681 .8934
PM-10
31 111 y =0.9034x + 4.7865 6258
4n 534 y=1.0139x +3.5122 9138
™ 203 y=1.0655x +2.5139 9308
2nd 303 y =1.0650x + 1.2766 .9245
PM-2.5
31 118 y=0.9513x+1.2997 1578
4" 741 y=1.0765x + 1.2480 19340
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Fig. 4. Equivalent evaluation by micro dust concentration section (A)PM-10 and (B)PM-2.5.
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Table 5. Trend line of equivalent evaluation by micro dust concentration section(2016~2021)
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Concentration(xg/m*) N Trend line R?
0~30 363 y =0.7239x +7.2629 .5631
PM-10 31~80 584 y=0.8701x +10.315 .8099
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0~15 457 y =0.6632x +4.1994 .5005
16~35 726 y =0.8440x + 6.2415 7244
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36~75 178 y=0.8816x +11.143 7819
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Fig. 5. Long-term micro dust monitoring (A) PM-10 and (B) PM-2.5.
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Fig. 7. Concentration distribution by particle size separation device.
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