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Abstract The fine particulate matter(PM;o) concentrations and contents were measured to check the health and
environment influential factors in Pohang Iron and Steel Industrial Complex and its vicinities. In addition, the PM
distribution for each year and season was surveyed using the regional air quality monitoring stations. The measuring
on the PMj, inside the industrial complex showed 61.3+12.1 pg/m’ for average concentration of PM;o which was
measured by Dongil Industry and 44.3£8.1 pg/m' measured by steel manufacturing industry complex management
office. Both of them satisfied the environmental air quality standard. The percentage of SO.% NOs, NH;" which are
the secondary ions created out of the PMjo in Dongil Industry and steel manufacturing industry complex management
office was checked and it was revealed that the percentage of SO4” was high and it is considered that the pollution
source related with the sulfides exist at the industrial complex. They were in order of S0, > CI' > NO; > F >
NH," in Dongil Industry and SO~ > CI' > NOy > NH;" > F in steel manufacturing industry complex management
office.
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¥} 7+ 5}o] TRAPCA (Traffic-Related Air Pollution and
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(National Ambient Monitoring Information System), T 7|
S AR YA 2 E(Clean Air Policy Support System),
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[Fig. 1] Sampling point of this study.

2.2 Sy

PM9] &4 PMiy YAREERE H2F5E High
Volume Air Sampler(USA Andersonjil)E AR5} 0.1,
B85S oF 1.0 mUmin®® %A} 8x10 inch
Whatman QM-A Quartz filtero]] 24A|17F A| 25 521 £3]
shelet. 23 ofx]s= AREA &, vl 524 9 ol
A EAEHITE PMd] AFsE 4517 2ok
AHAF 2, 5 2o Ax7]ollA Ha 297k A
Z35k3l, ZE7F 0.01 mgel HAAALE HAAR HFH
A -5 FAE AR 29 FEARA PMy FEF
AArersiT).

PMios-9 = S48 Al 8 4715
ISR Eeslel =YY ANE AU,
ICP-AES(Varian Liberty )2} ICP-MS(Varian 820-MS)
9} ICP-AESE ©o|-&3}o] Ag, Al, As, Ba, Be, Ca, Cd, Co,
Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, Se, Si,
Sn, Ti, Tl, V, Zn & A5} o, UV-VIS T34
Al(Varian Cary 100)9} o] &= =2 n}& 1}|1](Dionex ICS
1600Y2 212} o]-g-3lo] QFo] &(NH)T} Zo|&(F, NO”,
S0,%, Ch& EA5t] HEshArHs.8).
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[Fig. 2] Wind rose with season. (A) Spring, (B) Summer,
(C) Fall, (D) Winter.
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[Table 1] PMi, concentrations with sampling point.
A:Dongil Industry, B:Steel manufacturing
industry complex management office.
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[# 2] 2559 =4 98 &7 5=7152-3,5.8]
[Table 2] Classification and concentration of heavy metals[2-3,5,8]

IRIS, USEPA IARC, WHO )
Metals Carcinogenic Unit Risk Carcinogenic Unit Risk ACY Gv. 3
Group (u gim*" ® Group (u gim*" @ (1 gim’) (e gm)
Pb B2 NAY NEY NA 0.01~2 0.5/yr
Cd Bl 1.8x10° NE - (0.1~20)x10™ 5x107/yr
o A 1.2x107 1 (117 13)x10” (5~200)x10° 8.3x10%yr
Cu D NA NE NA . -
Mn D NA NE NA 0.01~0.07 0.15/yr
Ni subsulfide) A 4.8x10™* 1 3.8x10* 1-180 2.6x 10.3/yr
Zn D NA NE NA - -

a) Excess lifetime cancer risk associated with breathing 1 4 g of a chemical per 1 m3 of air over a 70-year life span for a 70
kg human, IRIS, EPA

b) NA : Not Available , from EPA ¢) NE : Not Evaluated , from EPA

d) Uint Risk from Guideline for Air Quality, WHO, Genova, 2000

e) A.C. : Air Concentration f) G.V. : Guideline Value
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£ E
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E 0.015 - § 004
c c
o o
O 0.010 4 o
0.02
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G|V :8.3 x 10 u8/m*
opoo —————————Wm TR - 0.00
63 108 68 108
Month Month
© (F)
[ 3] A7eeat 4524 PMIO ¥ G448 24
16 Ay} d9]1. (A: PM,, B: Cd, C: Cr, D: Mn, E:
EE Jangheung-dong Ni, F: Pb)
[ Pohang(A) . N :
B Pohang(B) [Fig. 3] Comparison of PM10 and heavy matals in Iron
_ Steel Industry Complex area and air quality
g monitoring stations. (A: PM,o, B: Cd, C: Cr, D:
g Mn, E: Ni, F: Pb)
g
§ [ 3] PMy SE54E 559 Ex
o
[Table 3] Distribution of heavy matal concentrations in
GV :0.15 m/m’ PM,o.
Sampling | AGGOAIE) | BEEIAED)
108 oints
Month Items June October June October
(D) Al 0.205 0.600 0.558 0.717
Ba 0.374 0.077 0.313 0.075
Ca 0.903 2.467 1.859 2.017
0.030 Cd N.D 0.001 0.001 0.002
= oty Cr 0.005 | 0014 | 0011 | 0.004
00251 [ Ponang(6) Cu 1542 | 0172 | 0076 | 2.358
T oo | Fe 0.883 2.393 1.559 2.432
® K 0.094 0.269 0.184 0.293
g
£ oors Mg 0185 | 0269 | 0.659 | 0436
£ Mn 0.128 0.371 0.132 0.091
£ oot0] Na 0.647 | 238 | 1770 | 2.301
© V26 % 10%/m’ Ni 0.005 0.013 0.012 0.005
0.005 1 Pb 0.027 0.032 0.037 0.016
”””””””””””” Si 0.270 0.705 0.708 0.729
0.000
oz 108 SI.l 0.947 2.344 1.677 0.736
Month Ti 0.007 0.047 0.030 0.029
Zn 0.405 0.834 N.D 0.569
(E) Hg N.D N.D N.D N.D
As 0.001 0.004 0.001 N.D
3.2.3 7|&Hsl0f| ME 2FE HI|
e sEe T 5 A 71 drIkE
= ol e W 4 Q710 HE BEAH A
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[Table 4] Wind direction and frequency according to season (from 2003 to 2009, exception of < 0.5 m/s)

PMuo F
g AA
7% N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
= 4 4 6 3 1 0 1 1 3 12 12 3 3 2 2
100 = 6 7 9 3 1 1 0 1 4 10 10 1 1 2 2
pgfm 7 6 5 6 2 1 0 0 0 3 12 13 6 3 2 2 3
ofst a9 1 2 1 1 0 0 0 3 13 17 14 6 2 2 1
Bt 4 4 6 2 1 0 0 1 3 12 13 8 3 2 2 2
B 3 4 8 2 1 0 1 1 3 13 16 1 1 1 1
100 o= 2 3 12 4 1 0 1 0 2 16 14 1 1 1 1
gl ™ 7Ie 2 2 1 2 1 1 1 0 3 18 24 6 2 1 1 0
2 He 1 2 1 0 0 0 1 4 16 23 14 4 1 0 1
Bt 2 3 6 2 1 0 1 1 3 16 19 9 2 1 1 1
[E 5] A&y ZT2U% (20031~20004)
[Table 5] Wind speed and frequency according to season (from 2003 to 2009)
PM,, 73 A=A =%
71& 0.5 m/s U9 0.5-2.0 m/s 2-4 mfs 4-6 m/s 6-10 m/s 10 m/s o4
RS 35 16 36 11 1 0
o= 37 22 34 6 0 0
ug/r;f’%]a ke 36 20 37 7 1 0
AL 34 13 39 13 1 0
Ht 36 18 36 9 1 0
L3 35 15 36 13 1 0
o= 35 19 43 3 0 0
ugh;?‘;_ﬂ e 36 14 45 4 1 0
HE 33 9 44 14 0 0
HF 35 14 42 8 1 0
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[Fig. 5] Comparison of water soluble ion concentration. A
Dongil Industry, B : Steel manufacturing
industry complex management office.
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