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ABSTRACT

The research has been made for alkali and metal element concentrations in top soils and plants
from the abandoned coal mine, Keumsan, Chungnam Province. Samples of the top soil and plant
(Miscanthus sinensis and Pinus rigida) were collected from the mine area in which was divided into
two regions; the polluted region influenced by the coal mining and the non-polluted region.

pH of the top soils was 3.16~4.33 in the polluted region. Ca, Sr and P concentrations were high
in the polluted soils, and Al and Ba concentrations were high in the non-polluted soils. No
differences were found in K, Na and Ti concentrations. M. sinensis was higher in the element
concentrations than P. rigida. In the average concentration of the alkali and metal element, M.
sinensis showed high Cs and Na in the polluted region, and high Ba, Ca, K, Sr and Rb
concentrations in the non-polluted region. P. rigida had high Cs, Na and Rb concentrations in the
polluted region. M. sinensis and P. rigida were higher in the root than above-ground part in the
most element, but Ca and K. Ca, K and Na concentrations within both plants had higher than
those of soils.
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Fig. 1. Sample localities of forest 'soil (FS), M.
sinensis (MS) and P. rigide (PR) from Daesung coal
mine area, Keumsan, Chungnam, Range of coal mine
area(().
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Neutron Activation Analysis) WHo2 FF3IAZTh
(Hoffman 1997).
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Table 1. Average concentrations of alkali and metal element in the top soils from the Daesung coal mine

Site Site pH Ba Ca Sr Al P K Na Ti Cs* Rb*
characteristics (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (%) (ppm) (ppm)
FS2 4.33  158.00 0.09 11.00 2.22  1150.00 0.11 0.01 0.02 - -
FS4 polluted site 3.16  88.00 0.13 29.00 1.62  1500.00 0.09 0.01 0.01 - -
average 3.75  123.00 0.11 20.00 1.92  1325.00 0.10 0.01 0.01 - -
FS1 non- 5.85 91.00 0.09 18.00 2.77 664.00 0.07 0.01 0.02 - -
FS3 polluted site 561 215.00 0.03 5.00 2.34 409.00 0.10 0.01 0.01 - -
FS10 4.50 168.00 0.02 4.00 2.26 227.00 0.13 0.01 0.02 - -
average 5.32  158.00 0.04 9.00 2.45 433.33 0.10 0.01 0.01 - -

* Cs and Rb concentrations are below detective limits,
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Fig. 2. Alkali and alkali earth element content(avg.)
of M. sinensis (A) and P. rigida (B) from the Daesung
coal mine area, K and Ca are wt % except the other
element (ppm). * for an element divided by 100 and *
for an element divided by 1000. Filled retangular me-
ans polluted area while open retangular means non
-polluted area. Scale is logarithm.,
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Table 2. Average concentrations alkali and metal element in M. sinensis and P. rigida from the Daesung coal mine

. site vegetation Ba Na Cs Rb Sr Ca K
species characteristics parts (ppm) (%)
polluted G* 14.5 53.9 0.18 29.0 10.0 0.17 2.30
site R** 1725  3445.0 2.15 335 25.0 0.11 1.14
M. sinensis
non-polluted G* 78.0 192.0 0.24 36.0 57.0 1.20 7.40
site R+ 150.0  1170.0 0.83 42.0 210.0 1.30 6.30
polluted G* 5.5 257.0 0.22 7.5 10.0 0.37 0.64
site R+ 34.5 584.5 0.62 8.5 10.0 0.09 0.54
P. rigida
non-polluted G* 10.0 115.0 0.08 6.0 10.0 0.40 1.0
site R+* 24.0 131.0 0.21 5.0 10.0 0.17 0.46
G* . above-ground parts, R** : under-ground parts
A) B)
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Fig. 3. Comparisons of alkali and alkali earth element content among the M. sinensis (MS, A), P. rigida (PR, B),
and adjacent forest soil (FS) from Daeseong Coal Mine, Keumsan, Ba, Na and Sr are in ppm and the others are in

wt %. Scale is logarithm.

A3ltt. Ba, Rb, Cs 5& 4EXA Y IFPEL oY
U 2 Ed 44 F590. Rbe 38802 Ko} g8

A#ET A 02 FAEAGE KY dA 5
A% ¢ glon, JEAd g 59 olFE MR ¢
21t} (Kabata-Pendias and Pendias 1984),

Fig. 3& ZA9 a7|caviue g7 9283
ER S S vaadn. duroez g%gs 3
Aagel waAzt BYF 2s|oauReel wad
Hsta] 3 zpol7t A Jehdth o)l Ao 9
zt g2e] Fogel o BES st Fojais &)

ATy Ca, K, Na 832 Bl sxHT vf$
E4T B HQEA Y vigte QgAY (FS2, 4)9
A B A9 dAdgF Aot AR %e AL
e eHoR Qe Foge] ZaH Ro2 AR
"ot 7igaUFe 92k xpo)z} Fjajel w] st
A Fgt.

)

2 44 9 S U4 ded N9 BEYs 4
A, & 9N (M. sinensis)®} 27\ FAUE- (P, ri-



462 Kim, Myung-Hee et al

gdle) 9Tel B FHAL FFS BAG Aol

ZAAGY e HA EY pHE 3.16~4.339|3t}. Ca,

Sr % P FFL QHEYAM £, AlS Ba FF

S HQHEYANA E}ou K, Na, Tie F AH7A

Aozt Atk HEAY A4 dFE AAHoE FY

A7 F ARt ETh 249 Cs, Na 4

£ S49A49dA =3 Ba, Ca, K Sr, Rb &&= 1|8

AAGAA Edt FrltkatFol 9 Cs, Na, Rb

Fre L8R =4 A% FrdauEY A

Aot At A4 FFE Cadt K& Adstie o

AR A3 FFo] ek FAMs Prrharry

Ca, K ¥ Nao #%& 2o #9uy o &3,

g Ed

7%, A, $HE 1997, 24 AFAGY 29 o
A viAE 9% dFUTIA. 86 ()
435-442.

ASE. 1968, FF EAZY SHA A%
R A 8r3]A]. 10 35-46.

AAdy, 793, 438, 1997, g 4 HeA 99
B SAHAE B EGFY ol5eE 54, 4%
o] 83 %], 86: 324-333.

WA, AR, 294, T9=7, TAF, IS, 1995,
Hgo] mE FAAY FAANL A Hedddt
FsArd . pp. 7-102.

$H8, N, 73], o] AT, 1997, T4 AT A
gl o3k 0. AA#AA A3 A]. 30: 105-
116.

EXF. 1970, FHFTY AAAY g EE. FA
AAEIA. 3 3-4

ol A, AEAY, 1A%, 1996, 2529 TANY B¥R
ool BAH SHALEY BT 23 49
A Q537 29: 495-508.

Axd, 3EA. 1991 FeekE SAALAIA S §54
2B g B ATHRA A7 JAAY
83 7). 24: 245-260

F9F. 199, T B4 A5 BAATHYY 54 3
. A AEEA A H293 LR o
BEe=E Q9. 61 p.

Brown, H.R. and D.J. Swaine. 1964. Inorganic consti-

4

Z.

o
2

tuents in Astralian coals. J. Inst. Fuel. 37:
422-440.

Korean J. Ecol., Vol. 21, No. 5-1

Culler, R.L. 1988. Mineralogical and chemical changes
of soil and stream sediment formed by intense
weathering of the Danburg granites. Geogia.
USA Litho. 21: 301-314.

David, M.B. and C.T. Driscoll. 1984. Aluminum speci-
fication and equlibria in soil solutions of
Haplorthod in the Adirondack Mountains (New
York, U.S.A) Geoderma V. 33: 297-319

Finkelman, R.B. 1981. Models of occurrence of trace
elements in coal, US Geol. Surv. Open-file Rep.
81-99, 312 p.

Hoffman, E.L. 1997. Instrumental neutron activation
in geoanalysis. J. of Geochemical Exploration.
44: 297-319.

Kabata-Pendias, Alina and H. Pendisa. 1984. Trace
elements in soils and plants. CRS PressBoca
Raton. pp. 93-125.

Lindsay, W.L. 1979. Chemical equilibria in soils.
Wiley-Intersciemce, New York. 420 p.

Panov, E.NN. 1980. Behavior of minor elements under
the treatment of microcline by solution of or-
ganic acids. Geokhimiya. 10: 1568,

Shacklette, H.T., J.A. Erdman and T.F. Harms. 1978.
Trace elements in plant foodstuffs, in Toxicity of
heavy metals in the environments, Part 1. ED. by
Ochme Marcel Dekker, New York. 25 p.

Souty, N., R. Guennelon and C. Rode. 1975. Quelgues
observations sur I’absorption du potssium, du ru-
bidium-86 et du césium-137 par des plants cultiv
es sur solutions nufritives. Ann. Agron. 26:
58-64.

Swaine, D.J. 1992. Environmental aspects of coal trace
elements. Energia. 3: 1-4.

Swaine, D.J. 1995. The contents and some related
aspects of trace lelements in coal. In Swaine, D.J.
and F. Goodarzi (eds.), Environmental aspects of
trace elements in coal. Kluwer Academic
Publishers. Dordrecht. pp. 5-23.

Thornton, 1. 1983. Applied environmental geochemi-
stry. Academic Press, London. 501 p.

Turekian, K.K. and K.H. Wedepohl. 1961. Distribu-
tion of the elements in some major units of the
earth’s crust. Geolocal society of America Bulle-



October 1998 Alkali and Metal Element Concentrations in Soil and Plant from Daesung Coal Mine 463

tine. 72: 175-192. Yudintseva, E.V., L.A. Mamontova and E.M. Levins.
Vine, J.D. and E.B. Touetelot. 1970. Geochemisry of 1979. Accumulation of radiocesium in the yield

black shale deposits. A summary report. Econ. of plants depending on the application of lime,

Geol. 65: 253-272. peat and shes. Dokl. Vses. Akad. Ska. Nauk. 8:
Wallace, A. and EM. Romney. 1971. Some intera- 27-32.

ctions of Ca, Sr and Ba in plants. Agrom. J. 3: (19983 8Y 26 AH<)

245.



