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Behaviors of Inorganic Components in Atmospheric Aerosols on the Yellow
Sand Phenomena
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Abstract

The atmospheric aerosol samples during the Yellow Sand Phenomena in April 1993
were analyzed, and they were compared with those during the normal time. The conclu-

sions are as follows:

1) TSP concentrations in the case of Yellow Sand Phenomena appeared to be 2.2times

higher than those of normal conditions.

2) The concentration of aerosols; Inorganic components of soil-originated elements
(Ca, Fe, Mn, Mg, K) during the Yellow Sand Phenomena were measured to be 1.9-2.

1times higher than those during normal time.

3) During the Yellow Sand Phenomena the EF values of soil-originated metal contents

except for elements Cd, Ni, Pb, Zn in the atmospheric aerosol were close to unity.

4) The concentrations of Ca?*, SOz, F~

than those during the normal time.

in water soluble lonic components were higher

5) Washout factor by rain fall during the Yellow Sand Phenomena were estimated to

1268.

6) During the Yellow Sand Phenomina average deposition was 37.8ton/km?.
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Table 1. Meteorological Conditions during Yellow
Sand Phenomena in seoul.

Duration | *®8lR. 1| w-s Rainfall
month| Day . temp W-D
time () (% )| (m/sec) (mm)
April 12:50-24:00{ 10.6 [59| 3.3 |W-WSW

1

2 100:00~-24:00{ 105 [58( 2.2 | W-WS

3 |00:00-24:00| 111 |60| 2.2 | W-N

4 [00:00-14:20f 87 |71| 24 [NE-NW; 05
7 106:21-24:00{ 4.0 42| 6.4 | W-WS

8 |00:00-06:20| 0.9 [78| 3.7 |W-WSW

22 [11:20-17:55| 18.8 |58 3.2 | E-WS | 149
23 110:30-24:00{ 190 149 2.8 |W-SW| 35
24 [00:00-18:26 13.8 |66| 3.8 |W-SW | 175
27 08:20-20:10{ 14.6 64| 1.3 |NE-NNE| 14.6
May | 8 [09:20-24:00| 18.8 |50] 3.7 |W-SSW
9 [00:00-24:00[ 165 |58 2.1 [NE-NW
10 [00:00-05:20 13.0 |75] 2.8 | WSE-S
11:18-24:00{ 19.2 [51 | 3.9 [WSW-WS
11 |00:00-16:15] 17.9 |52 3.6 |[SW-S
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Table 2. Average Concentration of TSP in Major
Urban Areas Sampled by High Volume
Air Sampler.

Cities Yellow Sand Normal
Mean Range Mean Range
Seoul 539 674-300 157 199-88
Pusan 320  451-225 180 195-165
Taegu 257 275-240 136 186-87
Kwangju 273 347-217 144 160-127
Mean 347 674-217 154 199-87
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Table 3. The Comparison of Metal Components
Average Concentrations in Yellow Sand
Periods and Normal Periods.
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Table 5. The Comparison of Average Water—Solu-
ble Ion Concentrations in Yellow Sand Pe-
riods and Normal Periods.

(Unit : ug/m?) (Unit : ug/m?®)
Compo{ During Yellow Sand Periods | During the Normal Periods Compod{ During Yellow Sand Periods | During the Normal Periods
nent | Ave. | Max. | Min. | Ave. | Max. | Min. nent | Ave. | Max. | Min. | Ave. | Max. | Min,
Ca 5.71 7.63 | 427 | 293 458 | 231 F- 065 073 | 050 027 | 032 0.20
Cd 0.006 | 0.008| 0.004 | 0.005 | 0.007 | 0.004 Cl- 6.77 | 850 | 473 | 4.67 | 6.58 | 3.48
Cr 0.015 { 0.024| 0.010 | 0.012 | 0.018 | 0.010 NO,~ 6.25 8.77 4.29 5.00 6.64 3.08
Fe 6.84 |10.24 | 4.24 | 3.64 | 570 | 3.00 SO~} 20.13 | 25,54 | 14.71 | 17.98 | 20.48 | 14.05

K 3.05 3.80 [ 1.79 | 1.64 | 3.41 1.35
Mn 0.17 025 | 011 | 0.08 [0.17 | 0.04
Mg 2.29 324 | 1.63 | 108 | 173 | 0.84
Na 3.83 494 | 317 | 315 | 552 | 2.63
Ni 0.05 0.08 | 0.03 | 0.04 | 0.08 | 0.03
Pb 0.35 049 | 022 | 032 | 052 |0.26
Zn 0.68 0.96 | 042 | 068 | 0.99 | 0.56
TSP | 347 674 217 154 199 87

Table 4. Enrichment Factors of each Element Ob-
served in Major Urban Areas in Yellow

Sand Periods.
Element Seoul Pusan Taegu | Kwangju
Ca 1.57 1.56 1.44 1.57
Cd 401.76 439.04 377.74 401.29
Cr 1.55 1.45 1.48 1.69
Fe 1.33 1.30 1.34 1.51
K 1.07 1.89 1.39 1.42
Mg 0.99 1.40 1.33 1.21
Mn 1.68 1.81 1.72 1.75
Na 1.20 1.64 1.71 1.43
Ni 14.29 13.57 18.81 16.19
Pb 240.48 230.05 234.95 243.18
Zn 170.49 170.04 158.23 164.77
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Fig. 1. Ion balance of Acid Precipitation in Yellow
Sand periods( M) and Normal periods([J).

Table 6. Comparison  of (X/Na)sampe/ (X/Na ) secawater
Average Values in Yellow Sand Periods
and Normal Periods.

Yellow Sand Periods Normal Periods
Seoul [Pusan[TaegulKwangju| Seoul [Pusan{TaegujKwangu
Cl- | 1.48( 1.12] 1.20| 1.25| 1.12| 1.08] 1.08| 0.88
S0¢- [31.78121.55(27.66127.12|30.67|28.36|34.42|25.20
K* 120.32]18.22122.89117.91)16.75)12.65}15.64)11.73
Ca?* |43.16{27.62(36.34|33.96|30.55(26.16|30.47{22.01
Ng?*| 4.47| 4.07| 4.72| 4.57| 3.08| 2.52| 3.67| 1.73
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Table 7. Ion Concentrations in Ambient Particu-
lates and in Rain during the Yellow Sand
Phenomena (Lee M. H. 1988, 1989).

Al - A

SO NO;- ClI© NH* Na* Ca*

TSP 6443 153 49 726 261 313
(ug/m?®)
Precpitation 00 107 127 93 110 6.6
(mg/D)

w* 1155 839 3110 1537 506 2530
W* : Wash—out factor (dimensionless)

Table 8. Ion Concentrations in Ambient Particu-
lates and in Rain during the Yellow Sand
Phenomena; 1993.

SOZ"NO;~ CI- NH* Nat* Ca®* Mg?* K*
39.0 22.2 9.6 8.8 1.39 4.17 0.61 0.77

TSP
(ug/m®)
Precipitation
(mg/1)

W* 1033 473 2925 423 3574 4645 1652 2525

W* : Wash—out factor (dimensionless)

34.1 875 234 3.1 4.14 1614 0.84 1.62
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