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A Preliminary Statistical Study of Polycyclic Aromatic Hydrocarbons
and Inorganic Elements Data for Estimation Ambient PM-10 Sources
— Near the Huge Young -Tong Construction Area during
Feb. 1996 to June 1996 —
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Abstract

Polyeyelic aromatic hydrocarbons (PAHs) have known as petentially hazardous air pollutants (HAPs) to human
health because of ils carcinogenic and mutagenic behaviors. The purpose of this study was to determine the level of
6 PAHs (Fluoranthene, Pyiene, Benzo[a]anthracene. Chrysene, Benzo|b]fluoranthene, and Benzo[a]Jpyrene) as well
as 10 inorganic clements {Cr, Na, K, Zn, Ph, Fe, Cu, Ti, Al and Cd) in the ambicnt PM-10. The total of 115
samples had been collected from February, 1996 to June, 1996 on quartz fiber filters by a PM~ 10 high volume air
sampler near ihe Yong—Tong Apartment Complexes.

A stanstical analysis was perlormed for the PAHs and inorganic elements data sct using a principal component
analysis m order to identify qualitatively the polential sources of PM-10. A total of & principal components were
sepavated by wtensive data pretrement and transformation processes. such as soil, reluse incineration, oil burning,
coal burning, field burning, vehicle emission sources. The results showed that PAHs were associated with various
burning activities like refuse and field burmng, coal burming, and oil burning emissions in the study area. These
denved sources were well matched with the previously known source profiles in terms of compositional order and
level of measured species. The combination data sel consisted of both organic and inorganic species might provide
more powerful source signature and might increase the number of potentially derived sources than PAHs or

inorganic dala alone.

Key words : polycyclic aromatic hydrocarbons (PAHS), morgan:c elements, receptor model. principal componenl
analysis, Suwon
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Table 1. Analytical condition of GC/FID.

GC Name Hewlett Packard 5890 Series II

Column HP -5 cross inked 5% Ph Me silicone
(23m length. 0 2mmd , 0 1l pm
thickness)

Detector (FID) Temp. 290°C

Injector Temp 240°C

120°C fer 4 mun,

120 to 280°C at 7°Cémin
280°C lor 20 min
Carrier Gas He

COven Temp

Carnier Gas Flow Rate 1 ml/min

He Make-up Gas
Flow Rate

Column Head Pressure 2 psi
Injection Made

20 ml/mun

Splitless
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Fig. 1, The trend of PM—-10 concentraiion during the
sampling period.
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Table 2. Correlation coefficients between PM-10 con-
centration and meteorclogical data (N=115).

Temp! RH' WS Prec! PM-10
°Cy (%) (m/s) fmm}  (ug/m®
Teb. -0.2 695 13 1.5 1157
Mar 4.6 712 1.7 984 8LS
Apr. 99 65.5 19 511 726
May 17.6 69.8 1.3 265 1184
Jun. 225 73.1 12 502 88 4
Cornelation  _ " a= n e
Coellicient 01 0.2 05 0.4
a Temperatwie ©t Relative humndity

¢ s Wind speoel d . Precipitation

¢ . Correlalion coefficient between daily precipitation and PM-10
COLCCIiraLion

+ Conelanon s sigruficant at the 0 05 level (2—taled)

I Correlation 1s signiheant at the 0 01 level (2—tmled)
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el e A 4lte] 7|Ee=g 23550 £
AL A7 % 6%2] PAMs ¥ FLUR (Fluoran-
thene), BaA (Benz[a]anthracene), CHRY {Chrysene)<-
7l5g 235 9gkon], PYR (Pyrene). BbF (Ben-
zo[b]ilnoranthene), BaP (Benzo[alpyrene) = Y3
Azt o 71EE 295k
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Table 3. Correlation coefficient between PM-10 and

PAHs.
. . Canelation

PAHs Abbreviation Cocllicienl {r)
Fluoranthene FLLUR 034
Pyiene PYR 037
Benz[alanthiacene BaA 0.9
Chiysenc CHRY -003
Benza[b|iluolanthenc BbF 01353
Benzo[a]pyrene BaP 0.29

! Cortelation 1s signifleant al (he 0 03 level (2—taled).

11 s Correlation 15 stgrmilicant at the 0.0 1 level (2-1aled).

Table 4. Summary of PAHs concentrations data.
(k. ngfm')

Range

PAHs Mean S.D

M. Max.,
FLUR 0.34 0.80 0.33 4.55
PYR .73 1.4 031 3.84
BaA 035 116 013 811
CHRRY 0350 1 08 0.5 506
BbE 0.67 135 043 636
BaP 1.04 153 0.63 7.1

J. KOSAE Val. 16, No 1(2000)
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Fig. 2. Concentration variation of 6 PAHs. Each plol shows most stringent annual ambient air quality standard in the

world.
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Fig. 3. Monthly variation of 6§ PAHs concentration.
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=} B3] Na. Fe, Al2 7l dalge] Hale 442
oA gron A %2 yeF viEMez,
A sl Eek4re] vl dEes AlEziv
=3 2 £AARE bR FERAA G 35T
o) Fulx) el $x|e) AAdIF o iF Ek)
o) Sgkd 3w e Amgvh PM-10 F A4

CERELE

Table 5. Summary of inorganic elements concentration

data for the study period. {Unit : ng/m*}
Range Elements/
Elements  Mcan 5D, 4_——Mm_ Man. PM- 10 (%)
Cr 48 5 154.6 0.5 14086 0.05
Na 37105 1808.1 1703.0 128484 392
K 33299 16933 Q438 10047 7 349
il 46366  3%77.0 1180.4 318270 402
Pk 178.6 1357 32 3819 0.19
Fe 20406 14537 o2 92885 2.16
Cu 36.7 282 35 144 5 0.04
Ti 492 100 2 1.3 4321 0.05
Al 31783 12051 14069 7850.6 336
Cd 29 42 () 204 0003

T. KOSAE VYol. 16, No {2000}
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17 A led A1z




97) FPM-1029) 299 FEE 9T FHEYFARSaG FULAEL AU EALE 19

Table 6. Correlation coefficients among PM-10, meteoralogical data, and inorganic elements.

Cd Cu Pb Zn Al Cr Fe K Na Ti
Temp, =040 0403 0.13 —0.75 008 005 ~0.29 —-0.57 —0.54 021
RH. -0.37 020 0.16 -0.53 —0.52 —0.35 =079 -0 a7 —0.65 —0.29
WS —0.36 —-0.62 072 —040l 012 (.66 G35 050 ooz 037
Prec —0.78 —N ey —0.80 —-0.58 —0.51] ponl —0.51 —0.57 —0.56 0.18
Corielation 1s sigrmlicant at the 0 05 level (2—-1ailed)
' Conelauon s significant at the 001 Jevel {(2—taled)
FAR A FREEvE AFHEH (E 5), Cdej %ﬁ—ﬁl-ﬂk (loading)& AbEstelel. & 7 vanmax 3
0003%2 FHA 8-S ¥y . Zno) 492%5 237 & o672] FA8 Baleka Heg 22y F
paE ugn B ArAH 34 SANAE  HPH QA FEel AT ol O o
AR e PM-10 =2 ¢ 18%E FA|5= = pal component 133} #He] 4l W4= Al Na Fe
o3 ZAEC. Zne] i 288 He] o T4 o], PC 2% BaP, Cu.Cd. PC 32 BbE. Zun. PC 4=
Ao Fael ol w= AaHe] Zndgde] & CHRY, Pb, Cr. K. PC 5= FLUR, PYR, PC 6£ BaA
Asbe ez S o] Zt FARe] dibHez 2AEGE TR
7V Ee) 107) 8152 Rrjdase) AEA REEe] FEHGE AL 3T w &5 M2
2oz Adunn, ewe pridage] G942 A 2 29 5Rd e Eadinhe or| ot o
e m ot fwel FrIdae] A F 0 g Pe] FAREANLE sdds AMdHon 2
2 AU YA (AL Cr, Fe. K, Na, T)ell A &2 A2 3 2913 o) -850 ubide]7)e 3xgh, 7 S48
e, F43 CuPb 22 ABEL 57 O Ti 8 27 2 2 i Helske) 299 =27 9
T oF) ARAE bEhaE g e vhesF . edgme) wiEls g wesles AYE £ ¢
3R Razilt AR o AW Bel M o
gz sl £HEE B0z &+ sie 2 AFAs go] Byedele) FAska &4
FAE L9BY F Behd e S0} 2e Ay 7
3.4 chHz SAEMe| Bz F4ud AR 099 SRE FUs} 4ol
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23 AFEETD ) g5k 2ouSe SaEly Ededde] Gus W) U dxlehn Pk
ol =57} 0¢l AEx= 2 IWEE 3 4= glooz H, o) 2 oJLs] 247 ::] = H=12AE g
dukE o] EE2-4 % (uncerlainty) 103 ngim?E v & 2o 2)AslEa goku)ilel 2 Al ow 4
2R Azsgeh 2 97A9s 2o 299 Eskm 99, W7 o) PM-104] %:—ﬂ grbs) Qs
o) A4 EAAe)E serels] dskel WAk G190 How F495h PC 22| BaP, Cu, Cd 2
Ve FHFEAE FAGGE HA F48) £ 979 23999 B § 45k Babe 2
= AAEr] #Ete] A (egenvalue), FFE 7] &7l 2w AR ofo] w21 (Graedel,
(communality). ¥4 78 & TP B 1986), B3] Cusl Y] A$E= 28] 472604
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Table 7. A result of principal component analysis for 6
PAHs and 10 elements.

PCL PC2Z PC2 PC4 PCS5 PC6

- 010 373 153
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Te 355 442 — 172 018 —072 —073
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