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Analysis for Soil Pollution by Heavy Metals
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Abstract

The investigation was initiated with data from 27 abandoned mines along with 12 locations in Kyongbuk
abandoned mines. The analyses for soil pollution by heavy metal pollutants were conducted by using
correlation analysis, cluster analysis, and principal component analysis. The correlation analysis indicated that
Ni and pH were highly correlated compared to those of other heavy metal ions. The principal component
analyses showed that the heavy metal ions might be classified into two catagories, such as antropogenic and
lithogenic components. The cluster analysis was also clearly divided by two groups. The respective two
groups might be Pb-Zn-Cd-Cu and As-Hg—-Ni.
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FeS2 + 7/202 +H20 —Fe+2 +2S04-2 +2H+ (1)

Fe+2 + 1/402 +H+— Fe+3 +1/2H20 ()
Fe+3 + 3H20 — Fe(OH)3 + 3H+ 3)
FeS2 + 3H20 < Fe+2+2504-2 +2H+ 4)

91e] 2ollA] Ho] gHA o] AbstE WA pHZF 7hA
sk ] T. ferrooxidans =+ T. thiooxidans <] & 4}
gglolr} Ho] Abshag-S FxIghcH4]. 2Hdulg e
= 2 (3)ellA] H5o] Fe(OH)39 Ao 2J& 314 n}
tho] #7 Welet= Yellow boys &/l g}, 2
o] W AFAEC] F-HEAE A G HY
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<E 1> T 945 pH, ol4 A7 Alele] At 3E

As Cd Cu Hg Ni Pb Zn
pH -0.036 -0.009 0.004 -0.023 0.102" -0.012 -0.021
o] A A g -0.042 -0.118" -0.051" -0.021 0.116™ -0.109™ -0.160""
<E 2> FEE 9AE Aol A 3™
As Cd Cu Hg Ni Pb 7n
As 1.000
Cd 0.022 1.000
Cu -0.004 0.144™ 1.000
Hg 0.598" -0.016 -0.006™ 1.000
Ni 0.031 -0.046 -0.024 0.137" 1.000
Pb 0.046 0.341" 0.324™ 0.002 0.034 1.000
/n 0.008 0.493" 0.405™ -0.015 -0.055° 0.574" 1.000
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<& 3> TEE dhEd s TR A
" Jraa
1 2 3 4 5 6 7
As 0.0282 0.6850 -0.2208 0.0106 -0.0543 0.6193 -0.3077
Cd 0.4523 -0.0115 -0.1090 -0.6272 0.5261 0.1579 0.2973
Cu 0.4050 -0.0188 0.0725 0.7659 0.4437 0.1371 0.1673
Hg -0.0050 0.7014 -0.0528 0.0331 0.0697 -0.6392 0.3013
Ni -0.0379 0.1926 0.9554 -0.1263 0.1168 0.0893 -0.1053
Pb 0.5303 0.0296 0.1353 0.0003 -0.7080 0.1394 0.4230
Zn 0.5898 -0.0193 -0.0163 -0.0536 -0.0609 -0.3699 -0.7128
A 2.1767 1.6227 0.9945 0.8579 0.5907 0.3976 0.3600
Ak 0.3110 0.2318 0.1421 0.1226 0.0844 0.0568 0.0514
R M
e 0.3110 0.5428 0.6848 0.8074 0.8918 0.9486 1.0000
Eigenvalue Plot =7
—¥— Cumulatve Proporion
2l 4 Proporlon =
084 é
% H E 064 % .
I N Cﬁ? 044
al s 3 & § = 2 2
N —— Variabies
Cros o451 <Y 4> FF% 925 tiste] Warde]
Principal Component Number Principal Companent Number o 2 el Uz E
< 3> AHE aRd Arls
4. 4 &
33 T &4
B dre AAEE A 12 AR Al A
FARAL o]l AU QASS A A w AFCl s 2739 dus Gatke] e AY AL
= Al 93k §ALE ERS AU RS @ ) g dolHE o]gste] 224 AT AAlE
o] FHow Atalaly FAE Fdo] EXS voks) o) 2294 BARNoRE v 9 oA A
o] TS Alolo] TAE B thAEk 7]H ot} e B, FAREA, 2REAS S A F
P odpelde AYRE ol Easke sw To 29 8w 548 2AkEn
& AaSo gl AT % o8 THEAL ok pH % olAAze] me deiis Al dvp BEge]
FTHARA e ARA FAWY AAWNS Ward  PHE URENDE Aelstane el mekeislen, vl
o] HP[13]S ALeslg o ulAAel Arle] Znw (NDo] B2 3#2ke pHZF =7 Yelth o]A4Az7}F He
= agae A2 LA <8 4> 7Ae) 2 Aol wRF UAND] 2 A7 S015A] W ibdel, of
22 9ao] THEME AvE U213 dendrogram) A(Zn), 7F=H(Cd), F(Pb), T(Hg)2] %2 73Tk
o EABE Zlolth ¥ M Pb-Zn-Cd-Cufl FAE A9 AneA R WA TR Ao 2
T2 13 As-Hg-Ni¢) % 2% waleh) #das= 7lel 93hd F1=H(Cd), H(Ph), °oF1(Zn), F=l(Cw) =
RS oF 2= 9lolr). o= AlHiMe] Aol Qx|sh) o w4 Ao A7 Au ) et o] 9lE <l
AnjzrE 7 Sabd 2] A8 Z=ela] 7} pake] W= ARIA Aoz Aold o A, F HA F4%
of 3 FEEe] TP AokE selaiel s & VIAAS), HAND flae] Ag 2p Ans 7pt
o A7) FHoz st 4 9S Row Aok oF 719 Ades Aed o vk &3, HIA(As), 7F
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