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Distribution of heavy metals and cyanide in tailings, soils, and stream
sediments around Gubong disused mine
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ABSTRACT

e

Mine tailings, soils, stream sediments around Gubong disused mine were analyzed in
order to investigate their distribution and pollution levels of heavy metals and cyanide.
The average contents of As, Cd, Cu, Hg, Pb, Zn, and CN in mine tailings were 6.93%
10°, 56.9, 209, 5.03, 3.25%x10°, 1.89x10°. 21mg/kg respectively. The pollution indices that
calculated by the tolerance level of Kloke were 42~95 and the pH values were slightly
alkaline in mine tailings. The contents of heavy metals and cyanide in field soils near the
mine were higher than the paddy soils. The contents of heavy metals in the stream
sediment were up to that of the tailings, so contamination from the mine tailings were

Serious.
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Table 1. Soil Pollution Level for Heavy Metals and Cyanide of the Environmental Protection

Law(1996, Ministry of Environment)

unit : mg/kg
Standards of soil pollution Standard.s of meas.ures against
Pollutant ‘ . . ' soil contamination . .
Agricultural Factory - industrial Agricultural Factory - industrial

area area area area

As 6 20 15 50

Cd 1.5 12 4 30

cr” 4 12 10 30

Cu 50 200 125 500

Hg 4 16 10 40

Pb 100 400 300 1,000

CN 2 120 5 300
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Fig. 1. Sampling location map in the vicinity of Gubong disused mine.
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Table 2. Heavy metal contents and pollution indicies of mine tailings

unit : mg/kg
T sample As Cd Cu Hg Pb Zn PlL
Tailing 1 | 3.53X 1(¢ 102 471 3.90 633X 10P | 3.00 X10° 484
Tailing2 | 410X 1(¢ 50.5 210 4.74 253X 10 | 1.27X10° 42.6
Tailing3 | 6.22X 1(# 61.8 104 1.29 336 X107 | 169X 1¢° 62.1
Tailing4 | 839X 10° 43 315 3.40 215X 10 | 131X 1 719
Tailing5 | 1.03 X 10 38 107 12.0 281X 1¢° | 2.03 <X 1(F 94.9
Tailing 6 | 7.78 X 10¢ 56 179 9.80 294 %10 | 1.57X10° 74.8
Tailing 7 | 817X 1P 46.8 78.7 0.11 2.60x 107 | 2.37X10° 76.5

*P.l = (Asy20 + Cd/3 + Cw/ 100 + HY2 + PY/100 + Zn/300)/ 6

Table 3. Heavy metal contents and pollution indices of field soils and paddy soils

unit : mg’kg

sample As Cd Cu Hg Pb Zn P.L
1 5.89 X 1(¢ 92.5 337 8.62 695X 1P | 285X 10° 68.7
2 LI2X 108 143 117 2.91 141 X 1¢ 448 11.5
3 224 14 46.3 0.25 125 284 238
4 187 1.3 64.9 0.85 119 244 2.14
5 136 7.54 38.4 0.61 141 463 2.16
6 293 1.4 40.1 0.56 306 242 3.28
7 143 <l 23.2 0.034 40.0 184 1.46
& 256 <l 24.5 0.25 111 107 2.50
9 201 <l 260 0.16 73.0 215 2.03
10 79.2 <] 27.8 0.27 42.9 89.8 0.91
1] 168 <l 24.5 0.084 56.5 98.3 1.65
12 87.0 <l 20.2 0.034 773 77.1 0.99
13 224 <l 18.7 0.12 73.1 93.4 2.14
14 100 <l 290 0.21 376 86.6 1.07
15 133 <l 30.0 0.24 425 98.4 1.36
16 143 <] 24.8 0.27 35.1 227 1.50
17 168 <l 122 0.047 45.9 81.3 1.60
18 150 <l 259 0.023 36.5 187 1.52
19 115 <l 26.1 0.19 65.5 106 1.24

20 156 <l 30.1 0.16 86.6 124 1.63
21 138 <l 20.7 0.098 50.4 145 1.41
22% 585 <l | 172 0.044 25.6 86.3 0.67

*= Control area
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Table 4. Heavy metal contents and pollution indices of stream sediments

unit : mg/kg
sample As Cd Cu Hg Pb Zn PL
SS1 984 <t 153 <0.01 189 67.1 097
§S2 160 <l 18.6 0.070 38.6 83.3 1.54
SS3 136 X 1¢¢ 254 117 0.31 107X 1y 575 15.1
SS4 4.19x 1¢¢ 33.2 212 0.23 1.94 X 10° 957 40.9
SSS 2.60 X 10 28.6 128 0.35 149 X 1(# 853 26.5
SS6 1.96 X 1¥ 23.6 147 0.21 L70X 10° 802 21.2
SS7 242X 1 135 107 0.038 106X 1¢¢ 486 23.0
SS8 273X 108 25.7 147 0.063 | L62X1(F 768 27.6
SS9 275X 108 24.6 128 0.064 L2 X 1¢¥ 745 27.6
SS 10 2.58 X 1¢¢ 25.2 130 0.031 170X 10¢ 715 26.3
SS 11 248 x 10° 15.8 77.6 0.22 637 501 23.0
SS 12% 100 <l 18.3 0.020 235 103 1.02

* Control area

0.11~12mg/kg., Pb 0.21~0.63%, Zn
0.13~0.30% 22 Kloke7} A4 & &aAX &
BE ZASIAtHEYEAD. B3 3] F9 As,
Cd. Cu, Hg, Pb ¥ Zn®] A & HAdsE
¥ 742} 6.93x10°, 56.9, 209, 5.03, 3.25% 10",
1.89x10°'mg/kgeltt. £ LPATFE 42~95
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Fig. 3. Pollution index map of tailings, soils
and stream sedimentsin the vicinity of

Gubong disused mine.
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Table 5. Analytical results of heavy metals, CN™, and pH in mine tailings by the method

recommended environmental protection law

unit : mg/kg
As Cd Cu Hg Pb Zn CN™
sample pH
INHCI |0.INHCI| 0.INHCI total 0.IN HCl| 0.1N HCl total
Tailing 1 194 26.0 13.6 3.90 298 x1¢° 722 1.16 8.55
Tailing 2 784 25.2 42.8 4.74 146 X 1¢° 601 14.9 8.13
Tailing 3 264 9.44 6.84 1.29 879 209 1.76 8.39
Tailing 4 |3.74 X 1¢¢ 32 190 3.40 252 774 64 7.90
Tailing5 {2.34 X 1OF 25 21 12.0 795 1.58 X 1¢¢ 3.7 7.69
Tailing 6 754 21 40 9.80 603 527 13 8.32
Tailing7 |3.00X 10°] 349 - 14.9 0.11 314 126X 10°| 485 6.78
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Table 6. Analytical results of heavy metals, CN-, and pH in field soil by the method
recommended environmental protection law
unit : mg/kg
As Cd Cu Hg
sample - - - - - - - -
topsoil subsoil topsoil subsoil topsoil subsoil topsoil subsoil
1 207x10°12.04x10°{ 529 55.1 67.5 81.4 8.62 6.46
2 1.09 X 1054 1L.94 X 1(¥ 114 365 67.2 45.0 291 10.7
2ds — 79 - 162 — 19.2 — 2.26
3 325 357 1.18 6.53 1.2 41.5 0.25 593
4 49.6 33.0 0.97 0.94 12.7 10.9 0.85 0.54
5 49.7 57.8 5.55 3.03 9.12 991 0.61 0.80
6 854 (1.07X1¢ 1.18 8.02 9.73 26.5 0.56 1.81
Pb Zn CN”™ pH
sample ; . . - - : - :
topsoil subsoil topsoil subsoil topsoil subsoil topsoil subsoil
1 582 556 1.52x10°) 1.36 X 10° | 38.1 22.7 7.22 7.17
2 515 1.08 X 10? 234 331 0.55 1.71 5.94 7.29
2ds — 516 — 373 - 1.10 — 7.19
3 45.2 589 49.9 336 0.15 0.30 5.1 7.12
4 30.5 29.6 54.0 20.9 0.11 0.015 7.51 7.35
5 25.4 39.6 234 17.4 0.14 0.034 6.02 6.52
6 85.8 425 294 198 0.15 2.14 491 5.61
*ds ¢ deep soil (I meter)
o7k Ao vz BDE F Uk BojFele v AEE e g2 dHE dE Eqg &
Ase] ol %5ka Pbet Cdol o] AAHL  Bol ABE & T FIHe] AEEUHx
Egl vls) 453 w5ith diAldecs FERTD #9d £ 3tk pHe didldes 289 pH7L
AEdA o B S350 AEHUT. B3 AR wken ol Azt 5 9RAU .4 9js) pH
g ARA HAE olob]E e AT 2 AA v Rokdede A4Hy B Y 12 RAe %
o 1m Zol2A)ANNE Ast Pb 2 CdSe] Bol w9 dgelet B 4 3o} Table 79] vl nEF
AEd JAoT Hol |7} A FHo] ofd Z & ¥ 2AH9] FF&] ZNEH Ha¥ o, e
AR EAgT D BdE £ Joh FU9] A4 2RE "oA e 4 A9 5 Aol = F
of 2y e o] L2l Anrt 22 AU, F5HY ol €58 2oE ¢ F U
Loz AHgsl7] g8 ohE Ao BEYE &A
o} BEgdu oz odxd Hs AAE dF 3.2.3 7 22 =Y 39 555 ¥
$ d7le ofelg Ao dudEd. REd] AxE} FEFa A9 = EFS(TAE~2129)9
HA Fulet 4ld] olfd eATE VeI gl FES FFE Table 73 2ol BlmAIFSl 22 A
Aolgtx Azen] AES @yt #& A& & 99 FEE PO dFE 52 ZHE RAF
Ee ASAQ ALY ZeR 4429 £ UA 1 Ut B =EddA EAdE Anes FEE
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Fig. 4. Distribution of heavy metals in the vicinity of Gubong disused mine by HCl extraction

methods.
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