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Physio-Chemical Characteristics of Soil, Stream Sediment
and Soil Water Contaminated by the Abandoned Coal Mine
in Keumsan, Chungnam’
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ABSTRACT

The research has been made for the effects of the pollution by the abandoned coal mine drainage on
the physical and chemical properties of soil, stream sediment and soil water. The soils overspreaded
by the abandoned coal don’t develop solum and the bulk density is 1.83g/m", compared with 1.14-
1.38g/m® in the other forest soils. The soil pH range in coal bearing region is from 4.01 to 4.11 and
non-coal bearing soil range is from 5.03 to 5.13. Heavy metals such as As, Cr, Ni, Mo and Ba of
coal bearing soils and polluted stream sediments have larger concentration than those of non-coal
content and non-polluted. Especially As and Mo concentrations are largely high in coal bearing. The
relative ratios K2O/NaxO of geochemical elements are higher in coal bearing soil and polluted stream
sediments than those of non-coal bearing soils and non-polluted stream sediments as well as black
shales of the Changri Formation. However, MgO-+Fex0s+Ti0x/CaO+K:0 are the opposite trends, so
that the ratios are lower in the polluted regions. The soil water pHs in the polluted regions are the
strong acid(pH3.4-4.2) and buffer capacity of the polluted soil is low because cations such as Na',
K", Mg"** are leached by the acidification.

Key words : acid mine drainage. black shale, soil, stream sediment, soil water, heavy metal, relative
ratio
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Fig. 1. Sample localities of top soil(KS), soil
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Table 1. Physical properties of soils in the experimental sites.

hori- Soil Mechanical Soil Soil Bulk
Site zoorrlx dept(})ll(cm) analysis(%) tex(t)tllre strugzure Soil color density
Sand  Silt  Clay (g/cn’)
KS1-0 A 0-15 32.85 43.04 24.16 loam granular dark brown 1.14
B 15-30 33.74 30.88 35.38 clay loam nutty brown
KSI-1  coal 65.84 15.57 18.57 sandy loam Str’;"c’;;re black 1.85 )
KS1-2  coal 59.87 17.34 22.79 sandy loam st;lu();;re black 1.85
A 0-12 23.34 50.14 26.51 silt loam granular black 1.38
KS1-3 0 - very dark
B 12 -35 27.63 32.60 39.77 clay loam blocky grayish brown
_ . sandy clay
KS1-4 0-10 50.47 21.14 28.39 loam granular black 1.53
10 - black
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Fig. 2. soil pH in the experimental sites
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1970) o= REHE Weol $H3te Mo 3
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£ 4= REWE Wl TFIHL e 1A
(KS1-1, KS1-2)3 %A o2 +H(KS1-0,
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Bt FRHEMHKSSEL-1, KSSE1-2)% 2%
A %S FEHER RS FREMM(KSSER-1,
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Table 2. Major elements(Wt %) and heavy metal concentration(ppm) of soil from Daeseong Coal Mine

area, Keumsan,

Site Non-coal bearing Coal bearing
Element T KS 1-0 KS 1-3 KS 1-1 KS 1-2

Major ekement

K20 2.75 2.28 3.30 2.04

Na0 0.81 0.55 1.29 0.84

MgO 2.71 2.31 2.88 1.71

FedO3 7.17 6.60 10.85 6.50

Ca0O (.30 0.31 0.25 0.28

TiOz 1.08 0.95 0.97 0.95
Heavy metal

Cu 21 41 50 32

As 21 15 225 132

Pb 28 39 61 38

Cr 109 99 239 89

Co 19 19 10 23

Ni 4 42 92 46

Zn 94 67 70 87

Mo 7 <5 160 11

Ba 595 356 1072 704

* Fex); is total iron.
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Table 3. Major elements(Wt %) and heavy metal concentration(ppm) of stream sediment from Dae-
seong Coal Mine area, Keumsan.

Site Non-coal bearing Coal bearing
Element T KSSE 2-1 KSSE 2-2 KSSE 1-1 KS 1-2
Major element
KO0 3.21 2.51 3.01 2.58
NazO 0.26 0.62 1.38 0.89
MgO 1.66 1.30 3.24 2.36
Fex03 8.54 6.59 9.39 6.90
Ca0 0.25 0.26 0.19 0.21
TiO: 0.66 0.97 0.78 0.84
Heavy metal
Cu 46 57 55 157
As 60 29 234 63
Pb 47 40 41 45
Cr 93 78 202 108
Co 29 23 17 19
Ni 69 58 91 76
Zn 78 153 88 116
Mo <5 <5 76 76
Ba 677 433 1074 523

* FexOs is total iron.

Table 4. Relative comparisons of major elements in the black shale with the soils and stream
sediments from Daeseong Coal Mine area, Keumsan,

Characteristics Sampling matter Site K:0/Naz0 Mg(?éa%e—zgs(joTiOZ
Non-coal bearing Soil Eg }:g j?g ;gﬁ
Coal bearing sol ksiz o 56
Non-polluted Sediment Eggg g:; 1332 ‘3;3
Polluted Sediment Eggg i:; j ég /;2(;
Black shale 7.50 4.10
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ol BATHE] NaOe| AL Heh Bfbs#) 4
i+ K09 BUb7t AlEH ez glddvkes Ag 9
vlshe EMel ofk Efbel ¥R o we

Wi A et oeid 2RE R
(1997l olsh STNM Z4% sy HifEst
ol RERS TRl ¥ ERY 4 a&el
710d K09 32 & dFolvhGEmReEK o,
1996). ol R TERH FEe ARl
oA o F38HA vrebdb=dl MgO+Fe0s+
TiOp/Ca0+K:02] #H¥M 7t RRHS o



BENSSLE 86Q)K. 19974 9A 331

o] FAsle LT MEMMIERE KRS 2 & W
RIS HRoE A% Agke] ¥R o2 MR
o MR K7t EA el 2ok o] M
g QA e e BRTRY gFE 48
5724 MgO, FeOs, TiOr2 EER} MMH
9] 8 FAYd4olx Ca0+K0+ HBER ¥
BEES F8 TALEReH. o] A B
o] WRWS Wel &Fst: Ty RIEEREK
2] &g whe BHES Hisbigiel fAEMel M
7P g AL Be Q% Bt 23 B
o Rt A doiutel= RS vk,
(Deer¢} Howie, 1963)
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ZAAG U] Hx¥ HHKS 3L d¥H
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odch. kel B Ane & 59 vl

# 5ellA wi mpe} zro] KSSI-13 KSSI-2
RS FRIEC) W ol Hifee] hagika
H pHE Zzh 4.29 3.4% B, BEIREE
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Mg™? 2% o] %A vebgeh, KSI-13 KS1-2
292 Lo pHr 42 A(EH )22 & o
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Table 5. Chemical analysis of soil water in 15-

20cm depth.
Site pH Na* K* Mg™?
KSS 1-1 4.2 8.2 13.2 7.9
KSS 1-2 3.4 5.7 3.3 3.9

KSS 1-3 6.2 3.2 0.9
KSS 14 6.0 2.3 1.5 0.05

*Na', K', Mg*

9 .
“ concentrations are ppm,

4Y o LD BHE TN Bhol Tz B
ol fiffe] MIKCEROZRE BMT MK
& §EUY. el o] kel Al 4

= Biibsl DaEw tRFo $U9 A%

ool o8] ol o] HEstA BRI A
of e}l AT 4 gl B BRAYG. =
B EEME(LYE S ABEE L) ERBT )
EASE GRelFeld g S kEele)
Balol pulslol AT LN Mol LERE
ol Gold £#e] @RS dolAA Hoh
(Ulrich, 1980 ; Ulrich %, 1980).
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