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Abstract

The suspended particulate matters had been collected on quartz fiber filters by a cascade impactor having 9 size
stages for 4 years (Sep. 1991 to Dec. 1995) in Kyung Hee University -Suwon Campus. Membrane filters were used
to collected the particulate matters on each stage. The weight concentration on each stage was obtained by a
microbalance and further chemical element levels were determined by an x —ray fluorescence system.

Based on these chemical information, our study focused on applying the target transformation factor analysis
(TTFA), a receptor model, to identify aerosol sources and to apportion quantitatively their mass contribution. There
are total of 63 ambient data sets. Each data set consists of the 8 size-ranged subdata sets characterized by 16
elemental variables. By the results, four to five sources were extracted from each size range and some sources
reappeared in other size ranges. Then total of 8 source profiles were statistically generated from all the ranges, such
as oil burning source, soil source, field burning source, gasoline related source, coal burning source, marine source,
glass related source, and unknown sources.

Apportioning aerosol mass to each source was intensively examined by investigating emission inventories near
the study area. The results showed that soil particle source was the most significant contributor. However, coal and
oil burning sources were the major anthropogenic ones. The study finally proposed some air quality control
strategies to achieve the clean air quality in Suwon area.

Key words : Suwon, aerosol, receptor model, TTFA, mass contribution, source profile
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Table 1. Classification of emission inventory near the study area.

Food Processing : 7
Machine Manufacturing : 26
Non Metal Manufacturing : 8
Wood Processing : 10

Chemical and Rubber Manufacturing : 30
Textile and Paper Manufacturing : 7
Electronic Manufacturing : 37
Metal Manufacturing . 24

AHEERom, 27193 2 el w2l 2AE 4A
gt =72 =44 TAHE 4 AUk Cascade impactor
L 1~9%hedl O&t FEATAA (efficiency cutoff
diameter, Dp)2 7247} 11,7.0,4.7,3.3, 2.1, 1.1, 0.65,
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Table 2. XRF analytical conditions.
| X -ray Tube

Target Rh
. . Voltage 50kv
Primary X -ray Current 50 mA
Power 25 kW
Beam path Vacuum
Fluorescent . 1| LiF(200). EDDT, RX-4
X -rays Analytical Crystal TAP. GE, ADP
. . Scintillation Counter (SC)
Detection Detector Proportional Counter (PC)

viation)2. 2 Si 29.8, Ca 133.2, Mn 278.3, Fe 154.8,
Cu 2.7, Zn 32.6, Pb 109.1, Co 209, V 36.8, K 116.3
ng/cm2o]t},
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Stage l 1 2 3 4 5 6 7 8 Fine Coarse

ize | 043~ | 065~ | Ll~ | 20~ | 33~ I~ | 70~

(Sulﬁqe) e | %93 Er 33 ve | Mo | WG L ene fc2n | oo | T
Ba 3.9 5.8 9.6 184 | 246 | 251 15.5 9.9 19.2 934 | 1126
Br 45 10.9 5.7 2.1 1.7 1.3 13 12 212 77| 289
Ca 17.9 214 490 | 1197 2214 | 2876 | 2231 | 1628 | 882 | 10147 | 11029
Cr 4.6 33 23 42 34 3.3 42 59 10.2 209 | 311
Co 1.0 L1 1.2 12 13 13 12 11 33 6.2 9.4
Cu 42 6.4 5.2 33 2.6 22 1.9 1.9 15.8 120 | 278
Fe 17.5 326 610 | 1166 | 1804 | 2178 | 1472 | 1045 | 1107 | 7666 | 8773
K 419 $8.9 763 | 667 | 1054 1405 | 1132 | 788 | 207.0 . 5047 | 7118
Mg 17 1.5 43 156 | 277 | 400 | 333 14.9 76 | 1315 | 139.1
Mn 5.0 5.1 49 5.9 42 42 42 54 15.0 238 | 388
Na | 139 12.8 24.9 157 | 279 | 286 | 271 25.7 517 | 1251 | 1768
Ni 13.0 15.0 10.8 1.8 1.8 10.4 8.5 8.2 389 507 | 896
Pb | 263 58.3 688 | 371 210 150 | 106 8.1 | 1533 917 . 2450
Si 235 505 | 107.8 2529 | 4574 | 6712 | 6002 | 4013 | 1907 | 2383.1 | 25738
v 9.7 8.4 7.9 9.6 8.8 7.8 8.0 8.2 26.0 023 | 683
Zn 18.1 39.8 62 223 13.8 10.3 7.0 54 94.2 588 | 153.0

Table 4. Diagonalization results and reproduction summary for Q-mode analysis of stage 1.

Factor Eigenvalues

RMS

Chi-Square

Exner

Average %

Average %

Indicator Error
1 4.3432E+01 4.9574E-04 2.6350E-04 715425 6.3954E-04 96.22
2 7.8511E+00 3.7524E-04 1.6753E-04 553598 5.8804E-04 55.61
3 3.4453E+00 2.7338E-04 9.7353E-05 465134 5.9464E-04 56.32
4 3.0068E+00 2.3132E-04 7.6790E-05 371079 5.7949E-04 49.96
5 1.4887E+00 1.9780E-04 6.2307E-05 314262 6.1002E-04 41.65
6 1.2006E +00 1.7038E-04 5.1748E-05 259533 6.3933E-04 37.55
7 8.2424E-01 1.4769E-04 4.3974E-05 .214004 6.8604E-04 30.65
8 6.1839E-01 9.7188E-05 2.1812E-05 172111 7.4066E-04 24.58
9 3.3801E-01 8.4563E-05 1.9221E-05 144156 8.6621E-04 20.15
10 2.1348E-01 7.2127E-05 1.6622E-05 123275 1.0890E-03 18.21
11 1.8647E-01 5.6707E-05 1.2567E-05 101583 1.4156E-03 15.04
12 1.4268E~-01 4.4657E-05 9.9328E-06 081161 1.9758E-03 11.18
13 1.3869E-01 2.9950E~-05 6.0760E-06 054401 2.7185E-03 9.46
14 1.0191E-01 9.0831E-06 8.5539E-07 017139 2.3602E-03 4.15
15 8.5029E-03 5.1054E-06 5.5175E-07 008446 6.5791E-03 2.76
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Table 5. TTFA estimated source profile (mass frac-
tion) for each source of stage 1.

Ele- ;ACTOR FACTOR |[FACTOR |FACTOR |FACTOR
ment 1 2 3 4 5
Si 0.0116 0.0725 0.0920 0.0321 0.1306
Ca i 0.5224 0.0099 0.0019 0.0709 0.0000
Cr | 00211 | 00000 | 0.1606 | 0.0051 | 0.0003
Mn | 0.0433 0.0010 0.0493 0.0001 0.0160
Fe 0.0147 0.0000 0.0810 0.0299 0.1811
Ni 0.0334 0.0323 0.0943 0.0141 0.0464
Cu | 0.0087 0.0067 0.0350 0.0067 0.0157
Zn 0.0245 0.0583 0.1116 ° 0.0269 0.0691
Pb 0.0478 0.0000 | 0.2169 0.0659 0.0546
Br 0.0000 | 0.0058 0.0198 0.0510 0.0242
Co | 0.0042 0.0003 . 0.0088 0.0032 0.0031
\Y 0.0606 0.0092 0.0815 0.0345 0.1284
Ba | 0.0113 0.0015 0.0101 0.0282 0.0174
Na | 0.1672 0.0459 0.0062 0.6270 0.0570
K 0.0007 0.7278 0.0200 0.0008 0.2559
Mg | 0.0285 0.0288 0.0110 | 0.0035 0.0001
Sourc; Oi! Fie]'d Gasoline Glass Unknown
Identi-| Burning | Burning | Related | Related Source
hcanoni Source Source Source ‘ Source
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Table 6. Average source contribution for each stage.
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m .
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Table 7. Source contribution results of seasonal mean mass.
Oil . Field Gasoline Coal . Glass
No. of! Burning S(S)l(l)ll‘le Burning Related Burning ggiur?js Related Uéll:nro‘\;m Total
Stage |Sample] Source Source Source Source ¢ Source oure

pe/m| % |ug/mY % |ug/m? % ug/m‘i % |pg/m' % |(ug/m’| % |pug/m? % |ug/m? % |ug/m?

1149 | 130|276 {244 | 17.1 | 15.1 13.05“'5 2221196 08| 07| 1.1 | 09| 168|148 (1134

Winter | 11 !

Spring 15 1121139273 1314 | 119 13.8) 79 9.0 | 151 174 | 0.6 | 07| 09| 1O | IL1|12.8|86.9

Summer| 18 | 9.6 [159]137(226| 7.6 |126| 7.6 :125|12.0|199| 08 1.3 07 1.2 85| 14.0| 605
Fall 19 129 [ 182159224 | 81 | 114 86 ‘ 122 | 155219 | 0.8 1.2 04 06| 86| 12.1| 7038
Total 63

P119 1531197 12521103 (132 88 1113|154 |198| 07| 09| 07| 09 | 104|134 779

(a) Spring 0il ' (c) Fall oo

13. 87 ‘ - 12. 87
Soil 33 Glass ; Soil
27.31 0.87 1586 Glass
; : 0.43
1 Field R
; : M;G‘ 9'?;"/':“ 1197 | ~Itotal Mean Masd Field
' : 70.76 min
Unknown * / 8.07
8.57
Gasoline
8.62
Coal Mgr;llxe
15.52 ’
AP 0il
(d) VWinter 14, 86
Gl
Soil 130385
27. 64 '
s Field
“ITotal Mean Mass 17.09
Totat Mean Mass 113.42 @/
Unknown 60.89 pg/m Unknown
8.49 16. 76 Gasoline
Gasoline 13.01
- 7.58 Marine
rine 0.8
Coal 0.79 Coal

12. 04 ) 22.21

Fig. 1. Results of source contribution (ug/m?®) for each season.
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