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Abstract

In order to maintain and manage ambient air quality, it is necessary to identify sources and to apportion its sources
for ambient particulate matters. The receptor methods were one of the statistical methods to achieve reasonable air
pollution strategies. Also, receptor methods, a field of chemometrics, is based on manifold applied statistics and is
a statistical methodology that analyzes the physicochemical properties of gaseous and particulate pollutant on vari-
ous atmospheric receptors, identifies the sources of air pollutants, and quantifies the apportionment of the sources
to the receptors.

The objective of this study was 1) after obtaining results from the PMF modeling, the existing sources of air at
the study area were qualitatively identified and the contributions of each source were quantitatively estimated as
well. 2) finally efficient air pollution management and control strategies of each source were suggested.

The PMF model was intensively applied to estimate the quantitative contribution of air pollution sources based
on the chemical information (128 samples and 25 chemical species). Through a case study of the PMF modeling
for the PM-10 aerosols, the total of 11 factors were determined. The multiple linear regression analysis between
the observed PM-10 mass concentration and the estimated G matrix had been performed following the FPEAK
test. Finally the regression analysis provided quantitative source contributions (scaled G matrix) and source profiles
(scaled F matrix). The results of the PMF modeling showed that the sources were apportioned by secondary aerosol
related source 28.8 %, soil related source 16.8%, waste incineration source 11.5%, field burning source 11.0%, fos-
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sil fuel combustion source 10%, industry related source 8.3%, motor vehicle source 7.9%, oil/coal combustion

source 4.4%, non—ferrous rietal source 0.3%, and aged sea—salt source 0.2%, respectively.

Key words : Receptor methods, PMF, Scaled G matrix, Scaled F matrix, Sources
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Fig. 1. Distribution of stationary facilities emitting air
pollutants near the sampling site.
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Table 1. Air pollutant emitting facilities in Suwon area

{Jan. 2002).
Textile Metal Chemical Food Nonferrous Others Sum
industry industry industry industry industry
Third _ _ 1 _ _ s 3
class
Fourth
class 4 1 - 1 9 16
Fifth
class 3 45 4 1 5 130 188
Sum 4 49 6 1 6 141 207

(E3: 444, 2002)

efile], o]e3t kol JFR| Yo 2 L
AE Ao AESS. 77|25t IAF F
22 12m/s01%em, 0.5~2.1 m/s7} 63.8%, 2.1~
3.6m/s7t 13.4%2] W& Jepligic) 39, 93]
gt PR 19996 3hatH), 20000 o
A 2, 200130 = A A7) e ez
el (71 A 1, 1999~2001).

2.2 N2o| AHWY 3 FAuy

23 % PM-102 1283 A8AF AX<
high—volume air sampler (USA, General Metal Works,
Model IP10yE ARg-3le] s} 1.13 m’/min®] §-3eo.
2 of 2425t &' AFHsI =3 PM-10
high-volume air sampler®] &3 FY-{5S AA
37 $3te] fFRAS A Ed, BE 3~4F
o] 13] A= axial blower?] carbon brushes (Model
GB1)E w¥38 ¥ Slack-Tube® Manometers (USA,
Dryer Instruments Inc.)$} high volume orifice fit (USA,
Graseby/GMW)& o] 235}l EPA Method TO-139]
calibration of sampling systems 3}-Zo]] 2] 3} &
FHAE st

A& Aol AHEE HA+= $AA 4] (quartz
microfiber filter, QM-A, 8 % 10”, Whatman)2 A}-&
Fo). QAL ARAH AE 307 FL, Fay
el2] Az} d A)A o] €] (Sanplatec Corp., Model Oyin
09678BN) Wol| B3H3}e] §FA7 F 0.01 mge] 7t
52 7zt AAAE (A & D Co., Model HM-202)=2
Agetodc). A% Axe] FAzE ¥ A= 2
Falom olg foz o ¥AsEE AL
313

W7] o PM-10& AT Axx Fr)8a 2

FIRNBATHA A 19 A 6=

e B BN sl AA AT 2elql s
A)A9] HA (stainless steel puncher, 2174 38 mm)Z
olg3tel Hgez Y ¥rG2hE AARAL
o, A xel A AAAE 25t 54
Mol el A2 o7] F PM-108] F7]94 &
Ae A% A= vhe v EPAYE 1992 104
13de)] A3k CWA (Clean Water Act)®] microwave
Ax 2L F4£3+d Questron (QuestronA}, Model
Q- 15 MicroPrep)& o] 48 AAt-g4r 2] Hhy
& AHESH T (Link et al., 1998; Sdz9l %<4,
1997). =3, PM-102] 444 o] 2A%-& ¥y
A3l BHT AAE 2ego] HANA 289 F
2712 FEs= AAE P ol4sien o:
452 B F31E 4 o (Appel, 1993).

2 A7l AR PM-10 Az F F719
29 BAE f5 AL B AmE ICP-
AES 2A4 (DRE ICP, Leeman Labs Inc.)& o]-&3}
o] Al, Mn, Ti, V, Cr, Fe, Ni, Cu, Zn, As, Se, Cd, Ba,

Table 2. A summary of PM-10 sampling and analytical

methods.
1999 2000 2001
Sampling = prr g PM-10 PM-10
particles
S High-volume  High-volume  High-volume
ampler . . .
air sampler air sampler air Sampler
Flrlrtnzrdia Quartz filter Quartz filter Quartz filter
Sampling  Mar. 4 Jan. 7 Jan. 15
period ~Dec. 30 ~Dec. 29 ~Dec. 22
Sampling o, 24hr 24hr
duration
Spring 19 Spring 20  Spring 24
¢ Summer 12 Summer 15 Summer 14
NO.o Fall 15  Fall 8  Fall 7
samples X a . b . ¢
Winter 5 Winter 12 Winter 6
Total 51 Total 55  Total 51
Gravimetric Gravimetric Gravimetric
Ivtical method? method method
Analytical yop_ ) pge ICP-AES ICP- AES
methods P
IC IC IC
EAS EA EA

a: December 1999 samples, b : January, February, and December 2000
samples, ¢ : January, February, and December 2001 samples, d:
Sampling method for aerosol mass, e : Analytical method for inorganic
elements, f: Analytical method for ionic components, g : Analytical
method for total carbon



PMF 28 ¢ o848 7] 3 PM-10 2939e) AH rleim 24 723

Ce, Pb, Si 5 167) 5-& BMsgich =g 584
o] AR FTEE MY Slstd o] AzMiE
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Al 299 EF = (source profile)E &)u|dit}. o)
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Table 3. Average seasonal source contribution for PM-
10 using the PMF model in Suwon area.

Season Spring Summer Fall Winter
(NO. of samples) (55) 30) 26) (17)
. . pg/m® 122 5.4 32 203
Field burning % 10.6 97 43 218
. ugm® o101 42 158 142
Waste incineration % 8.8 76 212 15
pg/m® 221 238 157 237
Secondary aerosol % 192 426 210 25.4
3
pg/m’ 0.2 0.1 0.1 0.08
A 1
ged seasalt % 02 02 01 01
. pug/m® 303 2.1 28 712
1
Soil related % 263 37 37 17
Fossil fuel pug/m® 6.9 73 201 7.8
combustion % 6.0 13.0 26.9 8.4
3
ug/m® 48 6.9 33 20
Secondary Sulfate % 42 124 44 99
pg/m® 05 0.1 0.1 0.3
Nonferrous Metal % 05 02 02 04
ug/m® 126 2.7 38 48
I
ndustry Related % 10.9 48 51 51
. pg/m* 8.8 32 77 15
Motor Vehicle % 77 57 103 81
0il, coal ug/m* 65 004 2.1 5.4
combustion % 5.7 0.1 2.8 5.8
Total Mass ugm® 1150 558 747 933
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Fig. 2. Temporal variation of source contribution in Suwon area.
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Fig. 2. Continued.
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