The Journal of Engineering Geology, Vol.18, No.3, September, 2008, pp. 297-302

HZARH Eoko| SANSAE S8t AN F2
ey’ - Zojop

Rt e #ET Y, Reus 335

Mathematical Approach for Environmental Impact Analysis
of Soils from Abandoned Mines

Kwang-Tae Kim' and Meea Kang®*

!Department of Environmental Engineering, Chonbuk National University
’Department of Environmental Engineering, Andong National University

A olze] Edkat FujdA SAskE 9dYe £F&3 MY wlet 23 AUEHo|t ot 9HUE
& a9 B 9ol s AR ARA A S et E dFME FEE gl A7d
FAL Yoz o5 #AeE HHsE] dd LTHE FFE LESEAEE A% #E3H J2PHE A=A
o1Z 95| HFadozRES] A9}, pH 2 ASEUH(ORPY] AAIHEE ALY o)5] FAEE WAHHeE &
=319 ez s HFate wet thhe Aole B, 60Uty A¥7I7HEer HslEE pHS ORPE 719
pHS} ORPZ 7|22 & uf, Wshgo] 0.95~1.039) W2 UeKTh o] & 2719 pHet ORPE 7|22 H#it <d2
9] Bl BAEls 22459 SE2AEE dEsld SAFEFEIE AT F ASE AXEH, ol d HIEe
GE HET H4d 4 Joeng AA T Aol Ul FFEFY ZEd f8 ARE e gt

Fg0] : w3, ABEAAS, pH, FFE, E¥E

The main reason of the pollution caused by soils and tailings located at discussed mines is heavy metals and
AMD(acid mine drainage). Human health is affected by these pollutants which are spreaded from the abandoned
mines. In this study, we try a mathematical approach to predict the pollution level of heavy metals caused by the
surrounding soils of abandoned mines. The new approach is established with the correlation between the distance
and pH, ORP. The change of pH and ORP can be described by the rate of initial values to experimental values. We
demonstrate a realistic possibility of the mathematical approach to assess an environmental impact from disused
mines cause the rate range is 0.95 to 1.03 for 60 days. Therefore our proposed approach will be useful as a few
promising method for the management of heavy metals in many mines.
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Table 1(a). Soil poliution level of mine A.

Distance

20 450 950 1,800
Cu 80.72 2,100 2405 4279
Hg 5297 0.044  0.031 0.879
CN N.D. 0.220 N.D. N.D.
Pb 42.32 16.76 1334 5.876
Ni 0.010  4.691 2877 4571
Cd N.D. 0.086  0.085  0.198
As 122 396 228 43.6
Zn 112 119 52.8 78.0
Mn 139 815 315 410
Fe 7,009 8876 6,879 9,449
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Table 1(b). Soil pollution level of mine B.

Distance
Pollutant: (m) 20 180 300 2700"
(mg/kg)
Cu 13.88 34.99 16.86 15.23
Hg 5.190 54.96 1.042 1.395
CN N.D. N.D. 0.134 N.D.
Pb 5.140  3.640 8.858 5.638
Ni N.D. 3.820 1.374 6.541
Cd N.D. N.D. 0.055 0.056
As N.D. N.D. 0.606 0.740
Zn 35.6 97.9 18.5 32.1
Mn 10.9 185 133 180
Fe 21,997 14,303 17,099 19,423
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Table 2. Initial pH and ORP caused by soils depend on distances.

Items A

D

Distance (m) pH ORP(mV) pH

ORP(mV)

pH

ORP(mV) pH

ORP(mV)

o
20 4.66 396 3.95
50

180 5.18
300 3.85
400

450 5.63 297

500

800

950 6.02 324

1000

1800 6.12 314

2000

2700° 6.20

473

431
453

338

4.77

5.41

5.23

464

4.68

5.21

404
5.29

452

426

466

441

434
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Fig. 1. Relationship between distance and pH.
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Fig. 2. Relationship between pH and ORP.
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Fig. 3. Changes of pH and ORP with soils from mine A
depend on times.
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Fig. 4. Changes of pH and ORP with soils from mine B
depend on times.

Algd] 2% ORPY Hiske EE 4l A-eA 1Y(24
Aoy FMel A UeRstor, 20m Ao e 2
7] 396 mVellA 470 mVZE, 450 m A Aoxle= Z7)
297 mVellA] 346 mVE, 950 m A HoM= Z7] 324 mV
N4 366 mVE, 1,800 m AN E 27] 314 mVellA
362mVE Ztzt F7ketict. ¥ J‘:i FABAME 2o
Al B ulel o] Wgle] 2 o8] x| ¥28 &
g k. 6047e] Ag7)7F Eo 247 pHeE ORP
o] HAEE 27) 33T vIEE 2ARBY g 3
v @ o¥E EYe] 587 #E 4% A= AN
&}alxt Table 33 o] YERASIT: pHY) W& %

AL 1,042 T sl o], SFABE 0952 Tha
ZHaich 2Ev MAAR Wshs 2719 pH G990
A g & HEkgS JERlA 98-S & F Utk
A ORPY W3l8-& FAAGA 1.07, FABAA 1.13
o2 F AR BT ok s A5e Jehided,
o7 371 T A 53 7 FAH o3 Aoz

BUSMO| T2 S4o0l8 HEry

o o Pabash BB 27k 4l Aol
A3 EPNEI WS pHZEH S
FS AZY 4+ Yov), EFosry §2E 5%



sz 290 s e A8 55 d2 301
Table 3. Rate of change on pH and ORP.
Mine A B
Items pH ORP(mV) pH ORP(mV)
Distance (m) 20 450 950 1800 20 450 950 1800 20 180 300 2700 20 180 300 2700
Initial Value 466 563 602 612 396 297 324 314 395 518 385 62 183 118 189 63
Average Value 471 606 613 638 431 328 342 328 386 487 362 587 189 135 203 80
Rate of 101 1.08 1.02 1.04 1.09 1.10 106 1.04 098 094 094 095 1.03 114 1.07 127
Individual Change
Rate of Total Change 1.04 1.07 0.95 1.13
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Fig. 5. Relationship between pH and ORP depend on mines.
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