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Abstract

It is necessary to examine the source contributions and the relationship between a
receptor and sources for the resonable controlling of air pollution level of suspended
particulate matters.

Therefore, in this study, profiles of sources contributing to the concentration of
suspended particulate matters, were developed and CMB model was applied to obtain
information of source contributions and feasibility of CMB model application.

According to the propose of this study, twenty-seven chemical species such as the
elements, anions, and total carbon of thirty-six PMjo and TSP data sets sampled at the
Pémch’én receptor site in Pusan for a 24-hr period from May to Aug. 1992, were
analyzed and three (transportation, soil, marine) different source profiles were developed
through the field measurement.

Applying CMB model to transportation, soil, marine, the results of source contribution
by CMB model showed that the case with TSP was more suitable for CMB model than
that with PM.

And the average contribution of transportation source to TSP and PM;o concentration
at Pémch’dn receptor was calculated as 9066 pg/m'(64%) and 2327 pg/m'(39%),
respectively, which showed that the contribution by transportation was dominant.

The validation of CMB model was performed by means of the results of contributions
from marine source for the wind direction sectors.
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Fig. 1. Inputs and outputs of CMB model.
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Fig. 2. Map of sample site and wind direction sectors.
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Table 1. Source profiles for Transportation, Marine, and Soil in Pusan(ug/g)

397

Source profile
Element Transportation Marine Soil and Crust
PMiyo TSP PMio TSP PMo TSP
Al 1491 6463 11,970 5,040 35390 77290
Co 154 50 25 35 30 21
Cr ND 107 N.D. ND. 172 148
Cu N.D. N.D. 70 570 36 42
Fe 8019 7462 9,375 10,770 55282 43357
Mg 3264 4197 5,100 6,010 16300 12200
Mn 194 201 250 230 319 540
Mo 1237 303 245 215 N.D. ND.
Ni N.D. 297 480 50 83 71
P N.D. 4607 N.D. ND. 1420 1420
Pb 3931 2455 695 870 1428 861
Sh 1172 336 240 190 &0 80
Si N.D. 171 N.D. N.D. 267132 244265
Sn 359 401 N.D. 190 ND. N.D.
Zn 3138 2385 3,190 3,140 773 583
K 3063 1339 5,108 4,290 17057 18832
Ca 6505 2779 10,990 9,000 23390 30565
Na 11873 5457 84,580 69,400 13800 19400
Cd 22 93 36 300 0.15 0.25
C 347674 318155 61,410 58,405 4286 4186
S 18016 42926 31,090 29,750 195 146
\Y% N.D. 104 165 120 6785 5920
Ti 190 311 380 175 862 1625
Cr 25262 26776 27,650 22,200 3120 3120
NOs 1159 6745 2,280 8,980 NE. NE.
SOs 42990 23188 57,170 61,910 NE. NE.
* N.D. : Non Detection * N.E. : Non Estimation
Pbo &0 WAl e olfE 87d U of &5 S 9¥US A ¥ Uyl &
S5 NS A A 40eR fd @ YUY 29EE Uy PsE ol B
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aygs Co FANE 35%PMie)st 32%(TSP) WA FQN AL o= Hx dAHI UL ¥
2 A4 Hded, vy 2 zAA & 3o
4 FAEAAEH ZAIAM AHE 56%(St. Egedd pTAEAAARNY A YA o
Louis), 54% (Portland) 9 934 o v& v FE H9} o] HAAEY JFAEE FHAIY
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Table 2. The outputs of CMB7 model for chemical components of TSP and PMjo

TSP PMio

Date | Tran Soil Marin R % Chi Meas | Tran Soil | Marin R % Chi Meas
(ug/m) | (ug/w) | (u/m’)|Square| Mass | Square | Conc. [ (ug/m') | (ug/m) | (ug/m) |Square| Mass | Square | Conc.

528 | 8271 33.442 0.701 | 0610 | 81900 5870 | 142812 42354 { 12381 | 0.060 | 0550 86.300 | 9470 | 63532
529 47540 17060 4840 | 0420 | 55300 9970 | 126508 33019 | 26293 | 0.739 | 0520 | 143700 | 13.380 | 41.898
530 | 12548 53201 2975 | 0450 | 106600 9840 | 172023} 43721 | 9.750 | 0501 | 0.600 91500 | 10700 | 59.09%
6.2 [ 117671 | 124.032 1629 | 0.790 | 143.400 4110 | 169.704] 12746 | 4880 | 0541 | 0340 22300 | 27020 | 81572
6.3| 131850 | 68.074 | 11324 | 0.79%0 | 84.100 4340 | 251457\ 57789 | 885 | 4912 | 0520 94900 | 13540 | 75431
617 | 83910 44.020 4300 | 0.740 | 110.200 3690 | 124546 20840 | 0480 | 0640 | 0520 | 61600 | 16.080 | 35797
6.19 | 61031 | 44143 | 2266 | 06% | 93.000 3640 | 115471 31.150 | 3728 | 0234 | 0640 | 86900 | 10370 | 40493
621 | 128980 | 63210 5430 | 0500 | 118500 7810 | 166732| 16646 | 0963 | 123 | 0430 99,700 | 23.040 18937
624 | 15379 2893 3.347 | 0560 | 150.300 9450 3L703) 17872 | 1909 | 1557 | 0460 58600 | 17.770 | 36.361
625 | 97.121 | 48042 | 6561 | 0.710 | 113900 4700 | 1331834 20726 | 5822 | 1300 | 0560 | 76700 | 19.320 | 36361
6.28 | 121733 | 27200 | 26190 | 0370 | 94200 | 13820 | 185844 50965 | 28304 | 9899 | 0.720 | 105830 | 8550 | 84.341
629 | 132546 | 32202 | 26886 | 0410 | 8.100 | 10.880 | 225631 37.316 | 21.702 | 8270 | 0710 | 48800 | 9730 | 138093
630 | 45626 22675 | 19948 | 0.710 | 73.300 2980 | 120440 23972 | 1861 | 4578 | 0430 67000 | 16720 | 45460
7. 41 103663 31899 121195 | 0.740 | 95.700 2760 | 163783 39.069 | 1.940 | 1328 | 04% 53500 | 15260 | 79.150
7.51 89950 32.080 | 30020 | 0680 | 73500 3650 | 206802( 24225 | 2068 | 1878 | 0400 | 59.800 | 24200 | 47.119
7.6 138.268 8.683 5519 | 0430 | 66.000 9620 | 234602| 16468 1 2255 | 5510 | 0490 23300 | 21.470 | 104.298
7.7 | 204910 10.898 3718 | 0600 | 85300 4390 | 257492| 19286 | 2267 | 5373 | 0460 26.100 | 24.750 | 101.093
7.8 | 156041 1.209 4893 | 0580 | 61.900 6.720 | 260425) 18033 | 2250 | 5980 | 0480 25300 | 23610 | 104.059
7. 91 110594 7.013 3933 | 0590 | 8.400 5090 | 142399\ 17383 | 3865 | 5345 | 0580 | 49400 | 16310 | 53839
7151 7339 2875 3.440 | 0460 | 90.900 9920 87697 18011 | 2901 | 5403 | 0530 56800 | 22040 | 46318
718 | 87.3% 4026 | 2685 | 0670 | 56.300 2290 | 167139 19804 | 3335 | 5780 | 0440 | 35400 | 30500 | 81663
720 | 91679 0715 | 3179 | 0400 | 113.800 9.830 83953 9767 | 1715 | 3007 | 0.440 | 68700 | 30.740 | 21.183
721 1 86.030 1.890 6.140 | 0440 | 107.400 | 10.720 87758| 8510 | 1860 | 2964 | 0450 | 65100 | 33200 | 20504
7221 89.9%4 1.721 4341 | 0410 | 94000 | 11780 | 102201 7279 2292 | 2715 | 0530 48400 | 23280 | 25471
7.23 | 102632 6.974 2691 | 0600 | 63.200 4940 | 177786 41635 | 11.010 | 2201 | 0830 | 95700 | 3.160 | 57.3%
72| 58215 7.250 4982 | 0750 | 98600 2500 71471) 16866 | 1551 | 4603 | 0640 | 83.400 | 13850 | 27691
7.26 | 119.102 5.393 3812 | 0410 | 91.600 9970 | 140011) 19061 | 2191 | 3593 | 0590 46800 | 18320 | 53189
729 41331 5.163 0961 | 0630 | 44.300 5380 | 107235] 14621 | 2592 | 06% | 06%0 49900 | 12040 | 35919
730 | 50.192 19914 0424 | 0470 | 49400 3720 | 142847\ 16648 | 2229 | 0372 | 0610 39.000 | 10.770 | 49397
731 | 5754 4.083 1920 | 0420 | 64000 | 10590 99355 13429 | 2879 | 0.027 | 0680 45800 | 9340 | 35778
81 | 3910 4.088 3299 | 0510 | 55.800 8850 T7539| 8477 | 394 | 0818 | 0570 | 62000 | 16190 | 21.342
824 | 53564 7.865 26% | 0600 | 68700 6.010 933711 23306 | 4963 | 6598 | 0480 | 42000 | 27.710 | 83.119
827 | 92341 5542 4298 | 0680 | 50.000 3870 | 204459| 22266 | 4.088 | 6453 | 0670 17000 | 15840 | 193.230
828 | 71.253 2.822 3179 | 0.740 | 109.200 2.400 70732\ 16833 | 1687 | 346 | 0380 21300 | 44130 | 65712
829 | 83534 2642 2.869 | 0660 | 114500 3740 71795 14508 | 2205 | 388 | 06%0 63000 | 14540 | 32710
830 | 70.278 2074 2190 | 0300 | 114400 | 12030 651501 25377 | 3409 | 2995 | 0.8%0 55900 | 3930 | 56852
Avg. | 90663 21.751 6.633 | 0569 | 87.82%5 6.719 | 141453} 23.274 | 5513 3.201 | 0.546 60632 | 18484 | 60861
o F4EA4EY AEE CMB 80 Ydse]  EAtHoZ BV £ Ut AR, A2

HAH slg 37l 9, 1) Az} o F
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Table 3. Average TSP and PM10 source contributions for five fitting sources(N=36)

Size Trans. Soil Narine Heavy oil Metal Assessment
g/ 91.164 16.056 5.538 3.220 7.130 R? = 0.42(0.57)

TSP (90.663) (21.751) (6.633) (- (- 1= 1756(6.12)
% 64.40 11.35 391 2.28 5.05 % mass = 89.69

’ (64.13) (15.42) 4.72) ( -) ( -) (87.83)

e/t 31.380 2072 2.932 3.667 1.000 R‘z2 = 0.56(0.55)

PMs (23.274) (5,513) (3.201) ( - ) (- = 18.30(18.48)
% 51.98 3.43 4.86 6.08 1.66 % mass = 72.44

° (38.64) (9.10) (5.33) (- (- (60.63)
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Fig. 3. Average TSP and PMjy source contribution
concentrations.
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Fig. 4. Average TSP and PMjpo source contribution
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Table 4. Average contributions of fitting sources for wind direction sectors

Wind direction sector] Class 1 <0~90> Class 2 <90~220> Class 3 <220~ 360>
Contributio Sources Trans.| Soil | Marin |Trans.| Soil | Marin |Trans.| Soil | Marin
PMy pg/mt 21.31 | 383 322 {2693 | 1072 | 509 | 2356 | 483 | 210
% 042 | 008 | 0072 | 043 | 015 | 0069 | 049 | 009 | 004
TSP ug/m 9552 | 1151 | 404 | 9331 | 2072 | 1181 | 9053 2977 | 594
% 068 | 0.06 0.03 064 | 014 0.07 070 | 023 | 0.05
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