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ABSTRACT

Objectives: In this study, a nine-stage cascade impactor was used to collect dust, and the concentration of PM,
& PM,, and alveolar deposition ratio were investigated.

Methods: This study was conducted at Kunsan National University from May to June 2016. A nine-stage
Cascade Impactor was used to analyze the concentrations of fine and ultrafine dust and to estimate the alveolar
deposition rate by particle size of atmospheric dust particles. The pore size of each stage of the collector used
in this study gradually increased from F to 0, with the F-stage as the last stage.

Results: The mass fraction of PM showed a bimodal distribution divided into PM,, & PM,, based on 2.1-3.1
um. The average mass fraction of particulate matter in the range of 2.1-3.1 um was 44%, and the area occupied
by PM,, was similar. Therefore, the Gunsan area is considered to be a region where there are similar effects from
anthropogenic and natural sources.

Conclusion: Dust collecting efficiency increased with the stage of collecting fine dust, and the efficiency
of collection was very low at the stage of collecting ultra-fine dust. The seasonal overall efficiency of the
Cascade Impactor was 44% in spring and 37.4% in summer, and the average overall efficiency was 40.7%.
The alveolar deposition rate of PM,,/PM,, during the sampling period was estimated to be about 75%
deposited in the alveoli.
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Fig. 1. Sampling site in Kunsan.
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Fig. 2. Mass fraction of PM by aerodynamic diameter in
spring and summer.
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Table 1. Descriptive statistics of PM concentration in Kunsan

Stage F 7 6 5 4 3 2 1 0 PM,; PM,,;, PM 1;1\1\/2;/
I v O L - N
2016  Spring  0.687 1.849 4.679 3.877 3.583 3.877 3.092 3.910 10306 11.091 24.768 35.859 31%
Dust  Summer 1.881 2519 10.535 5.709 2.127 2208 2.143 1.898 6.838 20.645 15214 35.859 58%
(Mg/m)  Avg 1284 2.184 7.607 4793 2.855 3.043 2.617 2.904 8.572 15.868 19.991 35859 44%
2000  Spring  0.59 7.530 13.100 11.610 5280 6.030 4.410 7.940 13.710 32.830 37.380 70.200 0.470
Dust  Summer 0.530 6.220 10240 7.580 2.800 3270 2.450 4.860 7.760 24.570 21.130 45.690 0.530
(Mgm’)  Avg 0.56 6.875 11.670 9.595 4.040 4.650 3.430 6.400 10.735 28.7 29255 57.945 0.5

2. 0471 = OIMEHX (PM,)2t Z0|MHX|(PM,.,)
o] IEY AFE s

Table 12 B, 2 A= 598 BHZ 310, 6
4& AFHE o] AT AEE PMSl &
= B 359 pgmol o, B2 35.86 ug/m’,
ol 53] 35.86 ugm’=E 52H A5H st 72
Atk z2Eu AxrE 2000030 FARE Aol
e A= Bk ofH A} A3 $Ejuete] A
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7F 713591 50 pg/molE PIX|A] EH A, v of
71873713221 50 pg/mol = W X)=] Eaket.
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Fig. 3. Size distribution of PM mass concentration in 2000 and 2016 in Kunsan.
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Fig. 4. Comparison of PM,, and PM,,,, area by season and year.
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Fig. 5. Frequency distribution of PM size.
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Fig. 6. The log probit distribution by seasons.
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Table 2. The total efficiency of cascade impactor by particle diameters (spring, summer).
d,(um)  dy(um) dsd;  m; m; (%) n*m(%)| d,(um) 4 (Um) dso/d;  ny M%) n*my (%)
<0.43 0.365 12.055 0.007 0916 0.013 <0.43 0.365 8493 0.014 5246  0.072
0.43~0.65 0.540 8.148 0.015 5.155 0.076 | 0.43~0.65 0.540 5.741 0.029 7.026  0.207
0.65~1.1 0875 5.029 0.038 13.047  0.496 0.65~1.1  0.875 3.543 0.074 29380 2.168
1.1~2.1 1.600 2750 0.117 10.812  1.263 1.1~2.1 1.600 1938 0210 15922  3.349
2.1~33 2700 1.630 0274  9.991 2.733 2.1~33 2700 1.148 0431 5931 2.558
33~47 4000 1.100 0452 10812 4.892 33~47 4000 0775 0.625 6.159  3.848
47~58 5250 0.838 0.587 8.622 5.065 47~58 5250 0590 0.741 5976 4431
5.8~9.0 7400 0595 0.739 10903  8.055 58~9.0 7400 0419 0851 5292  4.502
9.0~10 7.500 0.587 0.744 28741 21.382 9.0~10 7.500 0413 0854 19.069 16.287
PM,, - 43.976 PM,, - 37.422
B+t (dy)=3.1 pm, 713137 AR} (0,)=2.6 um S = LIE} ng=nm,
g o] B s o] AL dRse] =

=3t
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Table 3. Alveolar deposition of sizable particulate

matters
. Alveolar Deposition (%)
Size range
Dust
year 2000 2016
<0.43 1.2 6.5
0.43~0.65 17.5 10.2
0.65~1.1 243 30.9
1.1~2.1 12.6 14.3
2.1~33 3.5 53
3.3~4.7 2.5 33
4.7~5.8 1.1 1.7
5.8~9.0 0.6 0.7
9.0~10 0.6 2.1
PM, 63.9 74.9
PM,, 55.6 61.9
PM, 110 83 13.0
., flo] A2 A& Al mAA G At
gt $54 £&2 18 28 d &, AA9
FFe 23 HE 490t wgstEd olE

Cascade impactor 52 ARE3F Al
o] EFEEo| AFoR P QA9 fIEE
B oA olg e B4Rl HIHE 3t UA
£ H3gths #HA dEe)l7|= s

B AP E 71E9] ACGIHEY S o831
™, Table 1> ©]& ©]&3F A& HFH 7|7 F<] PM,,
o] HEZZAES el Zolth. o7]olA, PM,e
AA ) oF 75%7} B EHo) A& EE o7 FALY
Ao, ol oldlE 5(1996)2] FAA A AR A
20003 % 64% 1991 71.6% ©ll vl 3.4~11% =
2 Zrolm 199243 80.8%, 19931 78.3%¢l thu] <F
3.3~5.8% AE W Ftolt}h. 3 PM,ECE 2
5 F X o] F453] Yol = A o] wE
Aok g, 2.1 pm PREE] PR RAIYRER 718
g 79 Hxze HEFsks AAH T rAYAe] H]
£8 PM,0] 9oF 0.82601001 ol& mAYAF A
o] B Fa4s Yeple Zlolth. Ao 947
W A2 S-S B AR S 0.65~1.10
um HHNA 7Y =2 A2 B

HE AL 9 20008 % Peaks 0.6 um©]™,
2016 d=2] Peaks= &<l 0.70 um, &5+ 0.85 um

)
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Fig. 7. Alveolar deposition of PM size.
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