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Mineralogical Composition and Heavy Metal Concentrations in the
Sediments of the Kumho River
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Qo E ATE Y54 F8 AFYU FEZ dsto SJAEAEY FEFH H4EL 931 o9
i HYEY TgH F549 FEE F943ld o] nAEe 4% 5& Lotrna FIHUG.
85749 AS AN #FAT FoeteE ¢ ¢4 R AAA Y #E) FEEg HAEY £F
49 =% Jg A AANA g NPT 9% QAEE LolRIldE F& AT
SHEAEE o|FT JYE FERE HY, YulolE A4 Fo| F8 ZUFEL o] FT gigoen
ole] FAA, nARA, ZtH 4 Fo] 2T FAHID. HEFEZE daolE, 54, 712y
O|E Fol Zo| JdEHUT AFolA FFZE 7AA FatdolA HEHGOE Pido] WA AA A
3l FE9 Folu ool oA FRE WIS Ho|x & glo] B IFL A Y& Aoz
Holth 2349 AL &4 9olA zZn > Pb > Cu > Ni > Cr > Co > Cd9] &AM 2 Velhygd, A
FolA FFZ2 7 ASAHAYER $59 7L Holn pbE AYstn: AAACE F18
Aoz eyt REAQ 529 F/lE LYY EZRE #2328 F345L =¥ E AN d%
F2 3E JoE UgRow FE9 AR HaJl YSdE o)HE HEE Rolx: AL YA=E
BEY YR od Y ko] o Z ZoF Holth Pbot Nigl AS$E Asn= FA 99

o olatel AAZAA HALZA Hajsle) Qe Aoz wrkd)

F0{: w2, HAE, 8%, shily, ERE

o ot o ¢

ABSTRACT : This study has been carried out to reveal the mineralogical compositions, the concen-
trations of heavy metals, and related factors in the sediments of the Kumho River which is the main
tributary of the Nakdong River. Even though this river flows in a short distance, it runs through dif-
ferent geology and industrial areas and can be a good candidate to study different geological and an-
thropogenic factors affecting the concentrations of heavy metals in the sediment. The major rock-form-
ing minerals were quartz and albite. Minor amount of orthoclase, microcline, and amphybole were al-
so identified. Clay minerals including illite, chlorite, kaolinite were associated with those minerals. In
the downstream, no noticeable changes in species and amount of minerals were observed, indicating
there is almost no influence on the mineralogical compositions from rock types. The concentrations of
heavy metals in the sediments are in the order of Zn > Pb > Cu > Ni > Cr > Co > Cd. Following
the downstream, the concentrations of heavy metals generally increase, except Pb. The regional
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increase of the heavy metal content is well correlated with the location of the tributary. Without
changes in mineral compositions, the main factors controlling the heavy metal contents are the loca-
tions of pollutant sources. Except Pb and Ni, most of the concentrations of heavy metals were thought

to be enriched by the past pollutant sources.

Key woinds : Kurnho River, heavy metal, sediment, river water, clay mineral
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Fig. 1. Geologic map and sampling sites in the Kumho River.
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Table 1. Mineral compositions of river sediments in the Kumho River (wt.%).

Minerals 1 2 3 4 5

6 7 8 9 10 11

Quartz 473 45.4 48.4 58.8 51.7
Microcline 0.0 1.0 0.0 0.0 0.0

412 52.1 51.4 39.7 403 49.8
0.0 0.0 0.3 0.0 0.0 0.0

Albite 33.5 342 21.6 22.7 26.3 33.7 26 319 333 347 23.4
Kaolin 1.1 04 2.7 2 2.1 1.4 1.3 0.6 0.7 1.7 1.7
Orthoclase  11.1 11.8 11.7 1.8 8.3 9.3 4 6.2 12 8.7 9
Hornblende 0.5 0 5.5 5 6.7 43 6.2 24 4 4.8 4.1
Chlorite 49 4.4 6.4 4.1 33 5.5 5.9 5.6 5.6 5.1 5.1
{llite 1.7 2.7 3.7 5.5 1.5 4.7 44 1.6 4.7 4.7 6.8
a e 9] SIROQUANT ZZ1#8& o| &3l Z} F
L 5o 42 4% $AAA,
Q - Quartz
Hr - Homblende
a Chi - Chiorite =oOA B A
e i e [3 & an al? Al k@ a a oStte 11 ST T
B g AEE HF, HClO,, HNO,E &%
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Fig. 2. XRD patterns of the sediments collected
from the Kamho River.
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Fig. 3. Percentage of composing minerals in the collected sediment samples in the Kumho River.

Table 2. Heavy metal concentrations of the river sediments in the Kumho River (ppm).

1 2 3 4 5 6 7 8 9 10 11
Pb 208.5 290.7 2487 1669 2939 5916 157.1 1386 2169 180.8 1795
Cr 48.2 37.5 64.3 48.7 75.6 1493 64.8 45.1 73.4 1358 96.9
Co 12.3 12.2 13.3 16.3 19.1 14.2 19.2 17.0 229 335 28.0
Ni 479 275 324 332 69.5 397 62.5 395 1681 5279 1927
Cu 1756  191.0 1365 1149 3144 79.8 2113 102.1  220.1 2932 1777
Zn 297.6 2385 190.0 2762 4243 2080 3741 209.9 4883 8204 496.6
Cd 3.1 3.9 4.1 3.7 52 3.1 3.1 3.7 4.3 4.0 6.0
4, 44 ol wske] Ao o W o 4, AFY & dE B

b o

o < o & w8 = FE
Vel ol 59 e AR A A FH 2 434 JIHKim ef al., 1996). 1HY HE
mEpA oFzhe AolE Holv]E SA % B FE o M 4 Ng AH AHE o
ARAA FRAG Aol AAHA gerh & FHE AolE BHAFA g1 Yot 5HF W
3 Mg A3 AA 1, 29 A Y A ANE AHAAAY detelES A9 o HA 77

3¢ rlo

A8 YolA sHFo AHFE @] e Hlsto] Hlw A A2 ¢S Hola i FFE
AGol AR o) 3 mge) W] WE 3H3E 2= JhEUolEY A% vud o FF
e B4 Aole Ho A e o F7b7F LF FAAAN #HEHY O HFel

89 25 T 53 s85e FHEY FRAA = g F 3R SHFE AEA
T e Foj2n@sol & dPoEY & A oA s ZEe GV T 9Tl @
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Fig. 4. Changes of the heavy metal contents in
the sedimenis at different sampling sites in the
Kumho River.
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ol AFAA thE 57 2o HHAE W 7HH A% FAoAe AdAs B I
2 2712 BdF3 vk Ni9 A$ 3£ A 9], 2005; Francis and Brinkley, 1976). L&}
Aol AHEEE HEAA Y2TA o]F Z 5o JAEHAEY A AT FEHE
o Hgo A oFr] =Hloey A4En. 104 & 7L JYFAE ET3 }7 =34 L el
AR o= BE 9450 B2 71ES Hd 0 B2 WY ES Boly 53 AXY AF¥
. o]FdA 6 ASAAAHY A¢ o < Bol B Sle AL BAFEDh o& Cs
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2e 229 A EXFES 52 A5E S At AT st T A E AHu s
Holg A4/t 2. o & EH CsH 2L & S AAR AAHoEZE FF5Y vEV
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Rybicka et al., 1995). M} Edolu HAE o] Bu< HoFu g 1 Cu® Znd
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Fig. 5. Comparisons of heavy metal contents (Pb, Cu, Zn, Ni) from river waters and sediments collected
from the Kumho River.
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