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Geochemical Characteristics of Soils, Sediments and
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Abstract

To consider environmental characteristics in the scope of geochemistry of streams, Hwasun
area, soil, sediment and water samples near/in the streams were analyzed in texture and metal
contents of soil and sediment and in quality in water. From those analyses, the soils are loamy
sand, sandy loam, loam and silty loam in texture. And, the sediments are slightly gravelly sand,
gravelly sand and gravelly muddy sand in facies.

Metal contents in soils and sediments are of high near Hwasuneup and Hwasun coalfield. In
peculiar, P, Co, Li, Ni, Zn and Pb exceed over crust mean contents. Physico-chemistry of above
streams according to pH-Eh and Piper’s diagrams indicates that the streams are, typically,
assigned to natural river water. Water qualities of BOD, T-N and T-P in areas near Hwasun
coalfield, Dongmyeon and Hwasuneup are polluted over V level.

Enrichment factor(EF) representing metal condensation in P, Cu, Zn and Pb appear near
Hwasun coalfield and Hwasuneup from the soil and sediment samples, in part. Additionally,
river water in dry season is very high in BOD, T-N, Na* and SO, It is suggested that the
relatively high metal contents in the stream be connected with above coalfield and urban areas.
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Fig. 1. Map showing the soils, sediments and river waters sampling sites and study area.
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Fig. 2. Geological map in the study area (Modified after, Kim and Park, 1966; Kim et al., 1990).
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Table 1. Texture of soils and sediments in the study area.

Soils Sediments
Site | Distance | Sand Silt Clay Texture | Gravel Sand Silt Clay Texture
1 420 7942 16.11 447 |Loamy sand| 7.93 79.65 6.56 5.85  |Gravelly muddy sand
2 6.40 51.10 4235 6.55 |Sandy loam| 2487 65.17 571 425  |Gravelly muddy sand
3 7.60 66.25 27.99 575 |Sandyloam| 255 88.57 450 438  [Slightly gravelly sand
4 8.80 35.66 51.39 1295 | Silty loam | 56.86 39.77 1.19 217 Sandy gravel
5 10.50 4934 4263 8.03 Loam 6.82 7547 1248 5.23  |Gravelly muddy sand
6 13.80 55.19 35.69 9.12 |Sandy loam| 14.85 7734 384 397 Sandy gravel
7 17.50 38.30 52.62 908 | Siltyloam | 1.37 93.56 221 2.86  |Slightly gravelly sand
8 19.90 70.88 25.64 348 |Sandyloam| 1421 74.19 794 3.66 |Gravelly muddy sand
9 21.70 5787 34.74 739 |Sandy loam| 10.75 78.56 6.11 459  |Gravelly muddy sand
10 24.60 4792 43.50 8.58 Loam 45.88 51.53 0.84 1.74 Sandy gravel
11 28.10 39.04 49.79 11.17 Loam 26.60 68.69 191 2.80 Gravelly sand
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Fig. 3. Triangular diagram showing texture of sediments and soils in the study area.
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Table 2. Metal contents of soils and sediments in the study area

Al Fe Mg Ca Na K Ti P Mn(Ba Co C Cu Li Ni Sc Sr V Y Zn Zr Pb Cd
(%) (ppm)

Soils (sample 11)

Min.|7.06 2.19 047 030 049 203 032 0.06 002|611 5 14 7 37 9 8 119 51 15 o4 128 18 <1
Max (930 4.13 0.79 1.14 177 2772 061 0.18 0.11828 60 59 44 109 94 15 230 109 28 261 217 36 1
Aver|7.77 293 058 0.52 0.85 240 042 008 005738 16 36 19 56 29 11 152 67 20 101 177 23 -
SD 072 061 0.11 023 034 022 009 004 003| 78 19 13 12 24 30 2 32 17 4 59 29 5 -

Sediments (sample 11)

Min.|340 143 0.14 0.14 0.16 165 0.14 003 003|449 4 13 5 21 7 4 98 25 8 29 79 14 <1
Max (833 461 092 104 122 3.13 0.51 008 0091922 31 32 50 64 48 13 229 92 25 101 183 41 <1
Aver (594 243 042 053 082 231 025 004 005/667 14 25 17 42 20 7 154 49 15 68 149 24 -
SD |1.19 0.89 020 028 032 042 0.11 002 002|133 8 5 12 15 13 2 42 19 5 23 30 8 -

mean crust value (modified after, Mason and Moore, 1982)

8.13 5.00 2.09 3.63 2.83 2.59 044 0.110.10‘425 25 100 55 20 75 22 375 135 33 70 165 13 02
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Fig. 4. Variations of metal contents in soils and sediments from the study area.
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Table 3. Chemical constituents of water samples in the study area.
pH| Eh |[DO BODCOD T-N T-P SS Mg Ca Na K HCO; F CINOyNSO4| As Se Zn Cd Pb Cu Cr
(mV) (mgf]) ()
River waters (Dry season; sample 11)
Min.| 695|195 |2.78 121 2.18 008 000 1.60 232 734 357 0.77 36.60 004 766 032 455/ 0 0 1 0 O 1 0
Max| 839260 | 7.81 943 17.84 7.65 0.53 26.0012.3015.7039.80 5.80 16226 046 2927 3.69 34030, 17 1 8 0 1 5 1
Aver| 739|250 | 544 431 824 306 0.14 1004 6.13 12.2417.10 3.77 7331 0.18 1942 2.11 11095 -5 - 3
SD [042| 19 |140 305 583 2.03 0.16 725 3.54 2.69 10.86 1.33 3520 0.12 6.5 1.16 124.88 -3 - 2
River waters (flood season; sample 11)
Min.| 6.69 550 0.80 236 150 0.00 720 1.18 486 192 0.73 21.96 0.11 560 1.62 000| 0 9 0 0 2 0
Max |8.79 730 204 622 208 043 4820 6.76 998 8.65 1.68 32.94 0.18 11.00 2.87 6642 0 260 0 1 10 1
Aver|7.17 637 122 344 179 0.14 1685 3.00 695 439 1352784 0.14 721 195 22.70 - 15 - 4
SD 057 047 034 1.11 023 0.18 11.89 1.72 1.59 209 0.37 459 002 1.66 0.36 20.09 -5 - 2
o Nat+K* HCOF a2’

Cations

Anions Cations

Anions

Fig. 6. Piper diagram showing the chemical compositions of river water in the study area.
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Fig. 8. Contamination flow from the soils, sediments and river waters in study area.
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