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Abstract

We collected and analyzed PM10 samples to account for the characteristics of heavy metallic
elements for yellow sand and non-yellow sand during springtime of 2002 at Busan, The mean
PM10 mass concentration for springtime of 2002 was 219.82 g /m3 with the maximum 787.50
Ug/m3 and the minimum 19.44 £ig / m3. The mean concentration of metallic elements contained
in PM10 are shown as follows : Si>Ca>Fe>Al>Na, respectively. The ratio of mean PM10 mass
concentration for yellow sand(362.7 ug/m3) to that for non-yellow sand(48.3 tig/m3) was 7.5,
the significant positive correlation (P<0.05) was found between yellow sand and non-yellow
sand. The metallic elements concentration ratios of yellow sand to the non-yellow sand were
over 10 times for Al, Ca, Mg, 4~8 times for Fe, Si, Mn. But the concentration of Na, Cu, Zn for
non-yellow sand was higher than those of yellow sand. The crustal enrichment factor of Cd, Cu,
Pb, Zn, Cr, K, Mn, Na, Ni for yellow sand was higher that of non-yellow sand over 10 times,
and concentration rate of soil particles of yellow sand was increased 2.3 times that of non-
yellow sand.

Key words : yellow sand and non-yellow sand, heavy metallic elements, crustal enrichment
factor, concentration rate of soil particles
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Fig. 1. PM10 sampling site at Busan.
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Fig. 2. Daily mean concentration(xg/m3) of PM10 at
Gamjeondong(Busan) from March 1 to May 31, 2002.
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Hg/m3), 12|32 49 179(134 pg/m3)S AP A Aelw, Al Ca, Fe, K, Mg, Na 2 Si¢] 770 &
Table 1. Number of days occurred Yellow sand days in Busan during 15 years(1988~2002).
Year
Mon 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Total
1 4 2 6
2
3 1 1 3 7 5 24
4 7 6 8 1 4 7 5 45
5 5 2 4 13
12 1 1
Total | 7 . 7 5 . 10 1 5 2 1 7 4 21 10 89
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& B sldste) AAHoR wASE A% AL FUAARA, S8 ¥ Ya, 52 % ¢
Mg, T da, AskE ] ¥k T3 22 <l =, SPEtEe] Aa oA B, HaFhe
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YA, A Ak, GFuEA el o 2626 ng/m3, HlFkot HAbFee 247 5556
Table 2. Descriptive statistics of metallic elements in PM10 for springtime, 2002 at Busan.
Bl Factors .

ements Mean Minimum Maximum Std. Dev. Units

Mass 219.82 1944 787.50 236.99 Jig/m3

Al 3.66 0.11 1128 452

Ca 567 028 31.80 9.30

Fe 371 0.26 1045 4.14

K 2.78 1.19 531 127

Mg 222 021 9.07 293

Na 324 041 444 1.05

Si 842 101 2441 8.24

Cd 142 020 398 1.07 ng/m3

Cr 8.34 035 18.89 592

Cu 26.26 252 55.56 17.62

Mn 173.74 11.11 604.17 192.95

Ni 12.60 2.11 28.56 944

Pb 30.35 5.56 54.17 1701

Zn 571.78 166.67 1047.22 224 .94
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Table 3. The comparison of metallic elements concentration between Yellow sand(Y) and Non-Yellow sand(NY) for PM10 this
study and different site.

Hg/m3 ng/m3
Mass* Al* Ca  Fe* K Mg* Na Si* | Cd Cr Cu Mn* Ni Pb Zn
This Y (36273 640 975 6.6 332 383 293 13.09| 135 1006 2593 2778 1279 35.19 500.6
study NY | 4833 037 077 077 212 029 360 281 | 150 628 2667 489 1238 2456 6572
YNY| 75 175 127 80 16 132 08 47 |09 16 10 57 10 14 0.8
Y 144 479 392 396 171 152 10 773 195 530 156 698 133 372
Seould| NY | 725 140 159 154 072 047 056 763 185 487 651 374 120 270
YNY| 20 34 25 26 24 33 18 10 1.1 1.1 24 19 1.1 14
Y | 869 356 255 256 104 072 28 87 424 728 95 910 1838
Seoulb)| NY | 61.1 120 084 090 026 044 23 86 371 315 65 635 2083
YNY| 142 297 304 286 399 166 120 101 114 231 147 143 088
Y 136 155 164 089 059 343 156 402 112 367 251 455 79.1
Gosan®) NY 039 05 045 037 027 145 173 343 592 136 797 215 383
N/NY 35 31 36 24 22 24 090 117 097 270 315 212 136

@)From Kim et al.(2003), From ) 2 3 £(1999¢), 9 From 2} 8} £(2001),* P<0.05
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Table 4. The correlation matrix between each metallic elements in PM10.

mass Al Ca Cd Cr Cu Fe

K Mg Mn Na Ni Pb Si Zn

mass 1.00
Al 0.72* 100
Ca  090** 0.71* 1.00
Cd 008 014 007 100
Cr 033 075 035 068* 100
Cu 014 023 0.14 090*% 0.71* 1.00
Fe 0.76%* 0.99** 0.76** 0.19 0.75** 027 1.00
K 034 087** 034 018 0.78*%* 026 0.84** 1.00
Mg  0.89** 0.89** 095** 0.10 055 0.8 092** 0.61* 1.00
Mn  0.89%F 091*%*% 0.92%* 022 064* 031 094%* 0.64* 0.99%* 1.00
Na 020 0.19 014 001 020 011 018 037 017 0.16 1.00
Ni 044 040 054 0.70* 066* 081** 046 022 051 058 0.13 100
Pb  065% 045 051 0.75** 0.63* 0.70* 051 024 051 060 -034 0.74% 100
Si 057 097 054 017 081** 024 096%* 094** 0.78** 0.81** 021 033 038 1.00
Zn 034 002 -021 081*F 0.63* 0.74** 003 023 -0.13 -002 036 047 032 012 100
* P<0.05, ** P<0.01
v.2 & Zn HIGARAZE SARAETD H 2 FRE U
EP'HO*EP 53] A Al M B2 SHE B
2002 FARA o] FH GARA S H]SFARA 9 o1 Al Fe, Mg, Si @ Mn< XA 9} H]SHA}L
FEAEE S4E 1%“5‘?71 sl MINFVOL& 4 2l oI AEPOB)E LI,

23 PMI0 5= Ao
FTEE YER
100 pg/m3 Ujele

I;QL

B 21982 yg/m3, 3
] 78750 pg/m3, #1944 Ug/m3o)RA 3L, Si(842
Lig/m3) YCa (567 ug/m%)> (371 1g/md)>Al(366
Lg/m3)>Na(324 tg/m3) 59| 22 Jehgton,
Cd(142 ng/m3) 2.2 7} 2ttt

3. PM109] F=v SARAI BIGARA O] 242}
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