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Abstract

The spatial distributions of air pollutants such as SO, NO, NHjs; VOCs the major
causative substances of PM-2.5 were identified using a passive air sampler. For areas with
high levels of pollution, the continuous research of air quality using a air measurement
vehicles and analysis of fine dust components was conducted.

As a result of creating a spatial distribution map of air pollutants, NO, was high in the
north port area affected by ship operation and port work, and in the vicinity of Gajwa
small and medium-sized factories, and SO, was high in the Incheon Robot Land, North Port,
LNG power plant, and the West Incheon Industrial Complex, so it is estimated that they are
affected by power generation facilities, ports, and industrial complexes. PM-10 and PM-2.5 in
the areas with high levels of pollution were high in 1.4 to 2.3 times and 1.6 to 2.5 times,
respectively, than the average of the Incheon region during the same period.

As a result of the analysis of fine dust components, the ionic component accounted for
the largest portion, with 43-79 % for PM-10 and 24-83 % for PM-2.5, followed by sulfate >
ammonium salt > nitrate. In particular, in PM-2.5, the Gajwa wastewater treatment facility
and the north port had very high ion, accounting for 83 % and 68 % of the total weight,
and the concentration of sulfate and ammonium salts was high, which is judged to be the
effect of surrounding pollutants.

In the future, in high-concentration areas, periodic monitoring should be performed to
identify changes of air pollutant concentration. By identifying air pollutant emission sources
by distance from survey point, the characteristics of pollutants and the emission materials
and emission loads, and major targets are selected and managed. It is necessary to

strengthen management such as compliance with the permissible standards.
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Table 4. Air pollutant emissions(2017, Source : National air emission inventory center, unit: ton)
=) = TSP PM-10 | PM-25 SOx NOx co vOC NH;

1A F A 25,501 9,676 3,131 13,302 61,522 47,228 56,110 7,461
e 2,795 507 140 35 1,074 1,714 857 1,041

Al FF 6,184 3,369 762 64 11,520 6,260 3,013 192

v FE 2,149 737 200 56 4,483 2,694 3,148 150
Chona 3,115 971 335 44 5,858 6,660 9,345 299

= 3 499 231 134 2,176 2,201 558 1,375 29
5 2,277 676 197 631 4,483 2,574 5,284 205
AT 4,952 1,702 560 2,684 11,990 10,040 15,730 2,833
AT 1,577 408 125 86 3,113 2,079 1,982 223
Ry 603 352 245 5,582 4,493 4,479 786 2,383

= 7 1,348 723 431 1,943 12,307 10,169 14,591 107
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Bk A 16,667 6,958 2,617 9,526 51,870 26,433 42,945 1,686
HTF A 10,056 3,696 1,267 3,489 27,198 18,335 31,490 1,714
BFF A 5,602 2,054 645 222 13,864 9,371 17,184 937

o) A F A 4,897 1,702 619 702 15,694 11,307 24,861 796
EAabg A 8,846 4,022 2,229 46,018 48,630 31,218 93,686 15,182
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Table 5. Air quality concern area (&4 : ppb)
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Table 8. The result of air quality concern site by air quality measurement system(the first half)

an PM-10 | PM-25 SO, NO; O; CcO

= (pg/m') | (ug/m') (ppm) (ppm) (ppm) (ppm)

o 7187 7] = 100013} | 35°]3} | 0.05°]3} 0.06°] 3} 0.06°] 3} 90] 3}
o I (24717h) | (24717 | (24717 (247171 (8417h) (84171
AMEAATA] BT H510~17) | 45 (33) | 28 (18) [0.003 (0.003)| 0.022 (0.023) [0.025 (0.040) | 0.7 (0.4)
w5% BAAE(5.19~25) 41 (28) | 30 (18) |0.003 (0.003)| 0.013 (0.016) |0.033 (0.048) | 0.5 (0.4)
2dE BEER7H(G.27~62) | 55 (37) | 37 (20) [0.004 (0.003)| 0.029 (0.017) |0.035 (0.045) | 0.5 (0.5)
£3846.4~10) 102 (48) | 44 (28) [0.003 (0.004)| 0.026 (0.019) |0.045 (0.055) | 0.6 (0.5)
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W71d $ARA 4] Aol ohstel 818, ~ P W AHE PM257F PMAORY B =
916744 AHW =zt frjo|E=Aapee  °F BE BFe HAT 7t 24 F SO=
o] 43le] ZALSE AL table 9.9} 2o}y ww  EE WIRFAHE JIHFTRG =UA
29 W@ 29 77 AHAY mAgy] W WA ARS ZAG S e T NO=
=20 2 ae] BAGS (ool e ATAEA #eIe AHE AL 3 A4
SR e PM-10E 5 77 AAAG 5 oA ==H AdEE A3 0] 0.031 ppm,
RO 14 ~ 238, PM-25% 1.8 ~ 254 %3 AP 0017 ppmoz oF 2v) A== 7HF
o AR T Bl A, B2 EUTE Oy b7 2AMA 9} v ER| 2 <l
PM-100] 2.3H], PM-25% 1.88) o} vlwa ¢  AAY Hdgtol F4AAS HF@gRG =%k

=

Table 9. The result of air quality concern site by air quality measurement system(the second half)

At PM-10 PM-2.5 SO, NO, O3 CcO

= (ug/m’) | (ug/m’) (ppm) (ppm) (ppm) (ppm)

o) 7184 7)1 % 100°] s} 350] 3} 0.05°]3} 0.06°] 3} 0.06°] 3} 9] 3}
=0 /I (242171 | (24417D) (24A17H (24A17H) (8A17h) (8A17hH
AR el FHE18~23) | 31 (19) | 22 (11) [0.003 (0.003) 0.015 (0.015) [0.031 (0.038)| 0.4 (0.4)
T35 BAAE(9.2~8) 23 (13) | 15 ( 6) |0.001 (0.003) 0.015 (0.013) [0.026 (0.034) | 0.4 (0.4)
AtE GEsleA825~31) | 42 (30) | 28 (16) |0.004 (0.003)| 0.031 (0.017) [0.031 (0.039) | 0.5 (0.5)
—1:%}}(9.10**16) 51 (22) 22 (12) |0.002 (0.003)| 0.023 (0.016) | 0.028 (0.037)| 0.6 (0.4)
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34. |AHA] AEZA A3t Table 10. PM-10 component analysis

H71d $AAY hh F vlu APoe= Ba | ol | 35T | Ukawn
- )=
A e A ] 7] 2= 2 0] A o] A ¥ 2] (PM-10, MEAE | 15% | 43% | 6% 36%
PM-2.5) ANBEZ 3lo]EF dojuZg 2012 o] YEFE | 11% | 79% 4% 6%
Zsplo
&3fol 4 shw) 23 AR AFst 4R FECTE | 10% 0% O% | 9%
° BAMEgTh i jT‘% 7% | 51% | 10% 31%
=L | 15% | 66% | 2% 17%
34.1. PM-10 A& & A
7] 5 fr71€2(organic carbon; OC)+= 2% -
%oﬂ}q ?:}x].z‘%]gﬂ_e_ zq;g HH%Q}]L}/ %ﬁ}@,"ﬂ'% ;2 EEtL 0|2 WEZ22 mUnknown
Soll o3 A= wkEch whHo| YAk 2
(elemental carbon; EC)9] 7%= tiF-Eo] 34 ” B
dmel Axdl o8 trlFo A7 WEHE o I
0
17 992Aold. Qavrt A} BF £ | | b
0 ]
2383, 39 g 9al trlsezE uEdo MEME Ve 3sne =28 sEEms
A=z, g dAA & ola)] AAE= AAl
Ol—o , B4 ool eisf A3 = Fig. 53. PM-10 component analysis
A=y o - 7 fm SR

QB0 (O 2 O] ANEFA
| AHA] S %g_(Trﬂ‘ﬂ‘.:_, ‘dd—%d—)l el E]E]—-E—, IR I'ﬂ“:/ aE, UO]-Z_]_-’ 3 = 7]&(%}
CEEYE S 87 TEEH( 0¥ mged, VERERe 7 oEde FRA%, B

ik, dut 5oz FFAFHAA 1% 0.0085 ~
0.0437 pg/m’, 22} 0.0057 ~ 0.0132 pg/m', H

Unknown > &4 > ZF4&F 40|t 00152 pg/m'z EBXA FFH (00010 ~

cledid siede drwdel il Bl 606 pe/m) mk 59 ~ 15202 WS- =)
M odgsel A 2 LR ARG gy 2 gjzee A, eds, BHa S
(NOs), ﬁo'ﬂ'ouﬂ(SOf_), FEFIANHS)Sol o o8t ke uk= Aoz A=)
FiEs AASAeH 7HEFEAHs AL st ng QAW olg g2 AHSL 9193
e A > dEFA > ZAE ol M=ol o3k EE< Pb, Cr, Cu, Zn, As,
o EFAEER g AR ARATEe]l 15 1y 2o w) om mAARG 2
b, SLEFE A AH) 79 %, FEER g

A e Z5E

A vebtow 53] He| F9- 13 2AF Al 54 ~
389 pg/m’, 23k AL Al 1.7 ~ 32 peg/m'E 4 3
) 389 pg/mZ F=7F wl§- =3koH, 1, 23}
HF FE% 80 pg/m' 02 WiARES] Hep=
A T 035 pg/m BT 278 BE =9th
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Table 11. PM-10 component analysis(the mean of first and second half) (unit : pg/m)
PM-10 | OC | EC | dI NO; SO, Na NH* K Ca | Mg
A Akt 45 6.0 | 06 | 0777 | 1390 | 8408 | 0678 | 6254 | 0112 | 0494 | 1.454
e S 58 55 | 07 | 1652 | 11679 | 17.246 | 1139 | 11.280 | 0.305 | 0.725 | 1.931
FarhS 46 41 | 04 | 0165 | 1.030 | 10.083 | 0465 | 7391 | 0150 | 0.783 | 1.032
B3} 94 62 | 08 | 0598 | 7644 | 19057 | 0957 | 14797 | 0154 | 1.345 | 3525
e 21 28 | 03 | 0117 | 1131 | 7079 | 0542 | 4193 | 0.095 | 0.147 | 0.622
Table 12. Heavy metals in PM-10 unit : pg/m’
A EAe A= A 53} S L
Be 0.0004 0.0001 0.0000 0.0000 0.0000
Ti 0.0318 0.0309 0.0424 0.8430 0.0076
\Y 0.0011 0.0026 0.0010 0.0152 0.0017
Cr 0.0132 0.0126 0.0155 0.0117 0.0021
Mn 0.0684 0.0706 0.0920 0.1276 0.0130
Co 0.0010 0.0008 0.0011 0.0044 0.0001
Ni 0.0095 0.0121 0.0189 0.0105 0.0006
Cu 0.1335 0.0538 0.0384 0.0684 0.0212
Zn 0.5282 0.2955 0.1800 0.4746 0.0419
As 0.0038 0.0030 0.0025 0.0043 0.0015
Se 0.0036 0.0038 0.0029 0.0028 0.0004
Sr 0.0053 0.0059 0.0081 0.0107 0.0007
Mo 0.0043 0.0035 0.0034 0.0015 0.0002
cd 0.0011 0.0013 0.0004 0.0003 0.0000
Sb 0.0065 0.0064 0.0043 0.0038 0.0010
TI 0.0077 0.0013 0.0001 0.0000 0.0000
Pb 0.0193 0.0268 0.0143 0.0255 0.0020
Fe 1.6908 1.7950 1.9627 8.0031 0.3528
34.2. PM-25 AEEA Table 13. PM-2.5 component analysis
E_UM]U*X](PMQ 5) s M Bwe HES B2 | o]le | FEEF | Ulawn
2R AL PM-107 tl7FR| 2 o]& AR AMEAE | 16% | 43% | 4% 37%
7}#5E | 13% | 83% 2% 3%
o7 AXHEFE 24 ~ 83 % © =
1 o AE e 2508 | 13% | 24% | 5% 58%
U > FEFD > AU woldth 23 | 10% | 68% | 5% | 17%
53] 7HErEAdEY E3AHS o] R0 = | 19% | 74% | 1% 6%
A FZF 3 %, 68 %= vi-F- Fkow Ak
T’]’ ?:]!--‘Jj— E!‘/] }z:.l:_‘7]_ lt_o]' Z S)—Oé%oﬂ ‘O/] :_]_— ? EE BEOIZ mEZ£2= mUnk
FeFo =z FJoH i
FARHEE 'gA ARLS AR 16 %, 30
o] e AHol 83 %, THEHEFE %
53 AHol 5 % 7Y =A e A-8E A » 5
o2 HYEd o]t PM-109] AE EAYAE F 0 -
i} = S HelEEA
U3t 295 B

Fig. 54. PM-2.5 component analysis
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Table 14. PM-2.5 component analysis(the mean of first and second half) (unit : pg/m)
PM—=25 | OC | EC Cl NOs | SOy Na NH* K Ca Mg
A A 27 41 | 0.3 |0.392|0.551 | 6.784 | 0.363 | 3.373 | 0.061 | 0.047 | 0.079
7V 31 3.5 | 0.4 |0.602 | 3.583 | 12.464 | 0.485 | 8.405 | 0.073 | 0.018 | 0.044
A 21 2.6 | 0.2 |0.045|0.400 | 1.396 | 0.305 | 2.532 | 0.071 | 0.153 | 0.066
53 45 3.9 | 0.5 |0.198 | 2.887 | 15461 | 0.372 | 11.446 | 0.083 | 0.167 | 0.191
JerEg 4 10 1.7 | 0.2 |0.022 | 0.276 | 4.183 | 0.308 | 2.541 | 0.049 | 0.003 | 0.007
E4AHe] 857 5 UE VI AH 22 Tads s, A 52 53AFH
2P EEE AR FEEAs AMEG = oA Fd 00041 pg/m'E - BRAR A

pg/m' o2 i AF QL HiEHQ A, SRds, ERA ooﬂ og I
pg/m HTh= 30H) i—%?ﬂluﬂ e AREG 22 & Hke FoE FPENH
- aav) A deh} F Ade) @ Qe 2y Agwu ol bE AYEE A9
Z HQlth & 93k &d&EE<2 Pb, Cr, Cu, Zn, As,
ESH PM-107 PE7HAIR HEhg, v, @ Mn, V 59 &7} 1 ¥l AXARY =4
7, % 5% 74 msked, Vehbe)e F oa g
Table 15. Heavy metals in PM-2.5 (unit : pg/m’)
A FEA 7h & A ey 53 A4
Be 0.0000 0.0000 0.0000 0.0000 0.0000
Ti 0.0095 0.0059 0.0095 0.1086 0.0113
Vv 0.0015 0.0011 0.0022 0.0041 0.0003
Cr 0.0046 0.0078 0.0055 0.0066 0.0042
Mn 0.0361 0.0359 0.0520 0.0524 0.0061
Co 0.0001 0.0001 0.0001 0.0007 0.0000
Ni 0.0029 0.0038 0.0123 0.0056 0.0005
Cu 0.0780 0.0186 0.0256 0.0297 0.0079
Zn 0.3268 0.1361 0.2129 0.2565 0.0257
As 0.0023 0.0014 0.0023 0.0008 0.0003
Se 0.0006 0.0016 0.0006 0.0019 0.0004
Sr 0.0006 0.0008 0.0009 0.0018 0.0000
Mo 0.0010 0.0008 0.0018 0.0008 0.0000
Cd 0.0000 0.0006 0.0001 0.0002 0.0000
Sb 0.0019 0.0028 0.0022 0.0020 0.0005
TI 0.0000 0.0001 0.0000 0.0000 0.0000
Pb 0.0102 0.0144 0.0110 0.0150 0.0020
Fe 0.5116 0.3712 0.7373 1.6414 0.0547
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Fig. 55. Air pollutant emission sources in 1km radius of air quality concern sites.
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