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The Cause and Status of Heavy Metal Pollution at Dong-myoung Mine Area
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Abstract : The paper presents an overview of the heavy metal pollution over Dong-myoung Mine area in Jeongsun
Kangwon-Do, formerly producing gold and silver, with a hope the data could be used for the determination of
an efficient way of reclamation. To survey the heavy metal pollution, several hundreds of points including 325
surface, 142 under surface are sampled over 21 ha. The particle size distribution, the chemical composition and
the heavy metal concentration of soil samples from polluted and unpolluted area are investigated to find the cause
of pollution. Also the heavy metal distribution in ore and goaf are found by using of SEM-EDS. As a result,
the polluted surface area is 71,952 mz, and 32,736 m® of them exceed the action needed limit, and the main

pollutants is arsenic contained in arsenopyrite.
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Fig. 1. Location of Dong-myoung Mine.
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Fig. 2. Geological map of Dong-myoung Mine.
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Table 1. History of Dong-myoung mine

oby
of
AN

Content History of Mine
Location Kangwon-do Jeongseon-gun Imgae-myoun Songgae-5ri
Object Metal gold, silver, Cu, Pb, Zn
Valid 1934. 4. 15~1996. 9. 17
Registered Number 56684, 56685
Geological Map Number Imgae 72, 73
Mine Area 131 km?

Nearby River

Imgae-cheon

Final Owner

Park 00, Choongbuk, Jecheon-shi

Table 2. Status of Land use around Dong-myoung mine (m>, %, Jeongsun statistics book, 2006)

Administrative

district total farm rice paddy forest plot pasture road etc
Jeongsun, 244,108,403 17,069,141 3,781,366 212,018,804 703,685 459,858 1,905,739 8,169,810
Imgae-myoun 100.0 7.0 1.5 86.9 0.3 0.2 0.8 33
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(a) Upper area of Dong-myoung mine

(c) Middle & lower area of Dong-myoung mine

(d) Lower area of Dong-myoung mine

Fig. 3. Pollution grade map around Dong-myoung mine.
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Table 3. Status of As pollution by depth in Dong-myoung mine

Ave. conc. Max. conc. Area of Excess Concentration (m®) Polluted

(mg/kg) (mg/kg)  concern needed action needed Total Soil (m’) Marks
Total pollution area . . 48,371 45,951 94,322 42,5813
Surface (0~30 cm) 7.5 1,197.5 3,338.0 - 3,338.0 1001.4
Depth (30~60 cm) 54.2 957.5 28,232.0 31,979.0 60,211.0 18,063.3
Depth (60~100 cm) 8.8 122.0 6,396.0 5,698.0 12,094.0 4,837.6
Depth (100~200 cm) 6.9 110.0 8,822.0 7,074.0 15,896.0 15,896.0
Depth (200~300 cm) 4.0 26.7 1,583.0 1,200.0 2,783.0 2,783.0
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Table 4. Status of Cd pollution by depth in Dong-myoung mine

Ave. conc. Max. conc. Area of Excess Concentration (m?) Polluted
(mg/kg) (mg/kg)  concern needed action needed Total Soil (mz) Marks
Total pollution area - - 7,174.0 1,200.0 8,374.0 4,192.2
Surface (0~30 cm) 0.5 20.0 2,863.0 - 2,863.0 858.9
Depth (30~60 cm) 0.8 18.2 3,111.0 - 3,111.0 933.3
Depth (60~100 cm) 0.2 0.8 - - - -
Depth (100~200 cm) 0.3 52 - 1,200.0 1,200.0 1,200.0
Depth (200~300 cm) 0.4 3.0 1,200.0 - 1,200.0 1,200.0
Table 5. Status of Pb pollution by depth in Dong-myoung mine
Ave. conc. Max. conc. Area of Excess Concentration (m?) Polluted
(mg/kg) (mg/kg)  concern needed action needed Total Soil (m’) Marks
Total pollution area - - 1,372.0 - 1,372.0 411.6
Surface (0~30 cm) 32.7 2,430.0 367.0 - 367.0 110.1
Depth (30~60 cm) 33.7 610.6 1,005.0 - 1,005.0 301.5
Depth (60~100 cm) 124 383 - - - -
Depth (100~200 cm) 11.2 21.7 - - - -
Depth (200~300 cm) 10.4 25.5 - - - -
Table 6. Status of Zn pollution by depth in Dong-myoung mine
Ave. conc. Max. conc. Area of Excess Concentration (mz) Polluted
(mg/kg) (mg/kg)  concern needed action needed Total Soil (m’) Marks
Total pollution area - - 32,072.0 2274.0 34,346.0 12,479.8
Surface (0~30 cm) 165.9 1,338.2 2,133.0 - 2,133.0 639.9
Depth (30~60 cm) 371.0 5,871.7 25,399.0 2,274.0 27,673.0 8,301.9
Depth (60~100 cm) 140.3 321.0 1,670.0 - 1,670.0 668.0
Depth (100~200 cm) 124.6 420.3 1,670.0 - 1,670.0 1,670.0
Depth (200~300 cm) 131.7 367.8 1,200.0 - 1,200.0 1,200.0
45,951 m’ 0 & ZAE| 90w o] fiFELLS: A 30~60 T A7) 2R o] WHEA] ehgton] 927
cmof| @ Go] FFE o] U 23} 2|95 1,372 m* 0 2 F4gt wo|n] F-515 o 3
ofdL- Rl thEo 2 e Aol Yl Aoz AR TH= 542 23ich
oul, fAZlE 27 WAL 2274 MO e FRA] el F-oki o] XofoA Beldmo]m el
o whalo] 9875 2IPEAL 32,072 m'e FHORE 0.9 A UEhyglet.
A FHE 22 30~60 cmof] 2 o] YFE=EE=
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HNERE 9712 2aEA 714 mioln AR WA 2 AUE AL ] ste] S AEakl e
ZTAZO] 1200 M’ 09 WAL A Holglon, & JEcke] BAY(YERE, Jwd ek, dwd YER
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Table 7. Chemical composition of soil sample as a function

et o] @ Si0,, ALOs, Fe,03, KrO 2] S5
o] oA o] 1L 805 9] FhegFo] ui-e- = A UEhdt}. o=
A el 284 ol T5-E U E S8 A (FeSy) ] G
o= moln], BAATIA] SONE LERA 28 T4
9] YIS Hste] STbeFoll U Fhs J3t Ae =2 STt
SO &2 248 oJn|sh= A2 ol

ZF ehd A2 & v & Yol SlstaL ICP 2 S+
TS S75to] Ureldl Table 82] il 4] L E, 1]
HE, Fu] Ko A 8 F540] Pb, As, Zno|H H] A
ALt Y] 540 g CHES H| 0 HE |

e
=

Ut to

of particle size

particle dis‘t”r:’ki)g::iton Si0; ALO; K0 NayO Fe0;5 CaO MgO  TiO; MnO  P,Os

size %) %) ) ) () () (%) (%) (%) (%) (%)

+8# 45.89 60.0 167 494 094 996 1.79 343 147 013 021

—8+16# 8.76 63.1 182 498 115 644 1.63 269 090 011 0.17

—16+35# 11.00 616 183 536 127 692 191 271 098 0.4 023

polluted —35+100# 12.65 60.1 176 515 136 825 247 313 1.6 017 024

soil  —100+200# 6.10 554 199 472 132 953 266 337 147 021 048

—200+325# 3.22 549 203 434 126 973 280 3.60 159 021 050

—3254 12.38 551 212 394 073 1080 1.90 3.2 145 034 0.8l

+8# 43.63 666 173 579 0.81 548 055 083 1.8 013 0.18

—8+16# 8.34 644 163 535 069 7.6 1.79 193 132 020 033

—16+354# 9.33 624 169 522 094 773 227 226 134 022 032

unpolluted —35+100# 14.33 588 186 523 121 842 286 255 133 020 041

soil  —100+200# 7.18 570 196 510 146 862 3.03 278 160 014 039

—200+325# 2.94 555 197 462 122 917 344 321 182 018 042

~325# 14.23 559 212 392 071 968 258 270 152 025 0.74

tailing 100.00 528 137 449 037 105 183 098 042 012 0.1
= AL 553 A
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HHeHA ZEA ol F-Eo] Sl Sa5 vt wal ol Zn EAR7FPb: As:Zn=1:3:1.62% H|29] F&

X Bo] FIAEL WL A AU FiHd 9w
A4 gl Aol 0.2 gharelck, el 9 Eo)
afo] EOFQE T} HAE4E olX| AP0 2 Kot Ak
5o O3 o] F2 WA o0 1 0 dUS Ful,
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Table 8. Heavy

7} 7V4 7 Vekiek

sl Q= F 4 W W INGAR] ek §EE(IN
GA G2 B S Ex 100/ F4 G S vlwste] 2
38 Table 99] ATHE W, L GEOIAE Y} v A3
% 71 gro] AXE Aol FFL FU Y=o A vl

metal content of soil sample as a function of particle size

particle size Pb (mg/kg) Cd (mg/kg) As (mg/kg) Zn (mg/kg) Cu (mg/kg)
+8# 57 2 33 158 43
—8+16# 50 2 55 171 33
—16+35# 65 3 76 165 29
polluted soil —35+100# 83 1 189 177 28
—100+200# 130 2 173 224 47
—200+325# 154 2 182 267 51
—325# 216 4 225 338 74
+8# 18 1 84 63 4
—8+16# 63 2 39 121 29
—16+35# 84 2 62 149 34
unpolluted soil —35+100# 57 1 47 145 23
—100+200# 109 3 61 225 44
—200+325# 83 2 54 236 49
—325# 116 2 67 282 83
tailing 5051 265 15833 7928 1142
Table 9. Comparisions of heavy metal eruption ratio and contents in 1N hydrochloric acid
particle size Pb (%) Cd (%) As (%) Zn (%) Cu (%) Cr (%) Ni(%)
+8# 12.1 9.0 7.3 9.1 3.6 0.3 1.0
—8+16# 47.0 15.0 59.6 9.5 5.5 0.8 1.9
—16+35# 59.9 14.3 31.8 14.8 11.0 1.2 2.6
polluted soil
—35+100# 71.7 46.0 40.1 15.8 17.6 22 35
—100+200# 63.3 41.0 54.7 17.8 25.0 3.0 5.7
—325# 102.0 93.0 53.0 46.7 61.9 6.4 11.1
+8# 77.7 22.0 22 13.3 31.3 1.2 3.8
—8+16# 68.2 12.5 6.5 13.0 8.8 4.8 6.5
—16+35# 522 17.5 4.1 14.1 12.5 6.4 7.8
unpolluted soil —35+100# 61.1 36.0 6.6 134 27.8 52 11.2
—100+2004 313 15.7 5.0 10.7 21.9 3.1 3.5
—200+325# 50.6 42.5 7.1 11.7 30.0 4.7 9.2
—325# 55.5 63.5 8.4 10.9 39.4 3.0 8.2
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