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Environmental Geochemical Characteristics of the Acid Mine Drainage and
Stream Sediments in the Abandoned Honam Coal Mine Area, Korea
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The purpose of this study is to investigate environmental geochemical characteristics for the acid mine drainage
and stream sediments in the abandoned Honam coal mine area. For the chemical analysis, stream water samples
were collecied at 54 sites and for the mineralogical and chemical analysis, stream sediments samples were col-
lected at 34 sites. Physical and chemical characteristics of stream water were measured at the site and chemical
compositions were analyzed by ICP-AES, ICP-MS and IC. Mineralogical characteristics of stream sediments sam-
ples were determined using XRD, SEM and EDS. In physical and chemical properties, stream water shows that pH
2.85~8.12, Eh -62~215 mV, EC 0.205~146 ms/m, ER 0.234~255 Q - m, DO 0.03~1068 mg/L and TDS 10.96~1420
mg/L. In chemical compositions, we obtain that K 0.118~3.184 mg/L, Mg 2.1~114.48 mg/L, Ca 2.59~125.02 mg/L, Al
0.01~44.72 mg/L, Fe 0.108~89.49 mg/L. and Na 5.45~12541 mg/L. Stream sediments are commonly composed of
quartz, illite and goethite in the result of x-ray diffraction. After heat treatment at 980°C, the hematite peaks are
distinctly shown. In consideration of heavy metals (include Fe) for steam sediments, Fe ranges 22575~34713 ppm,
Zn 41.66~970.3 ppm, Cd 0.52~52.07 ppm, Cu 1.25~198.5 ppm and Pb 0.43~77.35 ppm.

Key words : abandoned Honam coal mine, acid mine drainage, stream sediments, environmental geochemical charac-
teristics, mineralogical characteristics
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Fig. 1. Sampling sites map of stream water in the abandoned Honam coal mine area.
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Fig. 4. Plots of correlation between contents of ions versus pH for stream water in the abandoned Honam coal mine area (unit
of Y axes is mg/L and symbols are same as Fig. 2).
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Fig. 5. Plots of correlation between contents of ions versus TDS for stream water in the abandoned Honam coal mine area

(unit of Y axes is mg/L and symbols are same as Fig. 2).
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water in the abandoned Honam coal mine area (symbols are

A:@®.B: O.C:O D ALDB:[1.1C: vV, MB: *).
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Table. 2. pH and heavy metals (include Fe) contents of stream sediments in the abandoned Honam coal mine area,

Sample No. pH Fe(ppm) Zn(ppm) Cd(ppm) Cu(ppm) Pb(ppm)
A-1 6.15 26939 4132 3.88 41.52 12.63
A-2 6.75 29333 5828 8.18 11.59 25.13
A-2-2 6.12 26573 5209 2.64 41.83 6.49
A-3 5.82 24650 2105 1.55 65.26 043
A-5 4.84 26095 57.49 5 51.91 N.D.
A-5-2 4.63 26145 50.69 379 53.68 N.D.
A-6 475 27594 48.86 4.79 37.71 N.D.
A-6-2 2.27 22575 61.26 1.89 101.7 N.D.
AT 6.19 27632 56.24 522 56.22 N.D.
A-8 3.38 31311 51.82 21.94 9.46 39.2

A-9 7.27 29370 50.53 3112 1.59 48.85
A-10 3.79 27103 41.66 9.2 12.79 11.2

A-11 3.86 28249 47.71 10.66 12.15 3.04
A-12 38 28312 49.01 8.79 13.2 1.85
A-13 347 30076 61.1 17.06 10.43 29.15
A-14-1 5.58 33793 183.2 44.96 1.52 66.99
A-14-2 5.26 26977 106.8 1.03 46.38 16.56
A-16 5.25 34713 190.3 43.44 1.39 66.82
A-17 5.37 29635 105.2 21.03 10.1 60.1

B-1 6.41 31349 77.61 38.35 1.25 63.39
DB-1 3.06 30479 89.78 18.83 30.77 40.84
DB-5 2.96 33680 76.58 49.85 41.56 69.18
DB-6 2.01 32521 74.2 49.74 52.09 70.32
DB-6-6 241 32773 76.66 5207 46.86 71.94
DB-7 5.03 29207 69.7 10.78 198.5 41.94
IC-5 2.39 31903 66.89 42.08 29.36 77.35
JC-10 227 32558 73.76 43.54 21.34 74.69
MB-3 6.07 28426 970.3 0.52 9.53 3.34
Max 7.27 34713 970.3 52.07 198.5 77.35
Min 2.01 22575 41.66 0.52 1.25 043
Mean 4.54 29284 159.45 19.71 36.13 39.20

*N.D. : not detected
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Fig. 7. XRD patterns of stream sediments in the abandoned
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Fig. 8. SEM & EDS analysis of A-6 in the abandoned
Honam coal mine area.
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Fig. 9. SEM & EDS analysis of A-8 in the abandoned
Honam coal mine area.
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Fig. 10. Correlation between pH and heavy metals (include Fe) of stream sediments in the abandoned Honam coal mine area.
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