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Environmental Geochemistry of Cadmium in Solid Wastes
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Abstract : The toxic element , Cadmium was mainly analyzed by ICP-MS(Thermo X-Series) in
waste rocks and tailingsfrom Jinding mine area in Yunnan, China. X-ray diffraction by poly-
crystals, scanning electron microscopy and energy dispersive spectrometry (SEM-EDS JSM-
6460 L V/ EDAX) and electron fluorescence microscopy ( % 1 000) (Olympus BX-51) were taken
to study the mineral phases of solid wastes. The results show that the waste rocks present low
concentrations of Cd derived from sulfide primary ores at Paomaping mining site, but show
higher Cd contents at Beichang and Jiayashan mining stes due to elevated Cd contents derived
from oxidized ores. The top layers of tailing profile are rich in dissolved oxygen, and present
high Cd concentration. In the middle layers of tailing profile, the concentration of oxygen is
low in pore water to limit the oxidization of tailings, thus the contents of Cd are controlled by
dissolved oxygen. At the bottom layersof tailing profile, Cd seemsto present elevated concen-
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trations attributable for occurrences of secondary minerals under the reductive conditions.
Key words: cadmium; solid waste; environmental geochemistry ; Jinding Pb-Zn deposit
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1
Table 1 Hements contents in mine wastes wg/ 10~ ©
Cr Mn Cu Zn Sr Ag Cd Hg Tl Pb
36 1935 216 6 843 3 396 063 114 0 33 10 53 1537
27 1 658 105 8 948 9 324 121 247 0 37 12 3 2 533
315 313 233 7 305 Q73 294 6
: , Cd ZnS 20 - Zn*t S0 ;
f ’ : H20 CO; - H2COs y
,Cd CdS 2H.COs - Cd*
313 2HCOs™  H:S,
: H.S 20, - S0 2H'
’ Cd* SO.* - CdSOs,
’ HY HCO; - H2COs,
( ' ) , , H.COs
19] ( (CdS, PbS, ZnS) ,
) ' 10y O: H.S .0
[11] ’
: CdS 20; - CdSO. , '
PbS 20. - PbSO;s , 32
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, X-ray
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321 , (8325% 83 71%)
40U m, 75% 85%, , ,
295 348 ,
g/ cm®, 319 gcm®, 2 15 2.
2 ( XRD)
Table 2 XRD analysis o mineral composition in tailings wa/ %
339 - - 2 97 83 25 4. 61 Y - 5 76
277 - - 2 02 83 71 8 58 173 - 1 15
5 -7 Y )
(SEM) (EDS) , )
: Fe:Os ,CaO ,MgO
CaCOs , 902, SEM-EDS Cd ,
Al1:0s, Fe:Os ,MgO, FeO, Ca,Fe Cd ,
( 2 3). 117% Zn , Cd Zn
(a) —3&) RA"(x200) (b) —3%&) " RBA (X 1000)
2 BSE
Fig.2 BSE photosof minerasin talings
3 EDS ,
Table 3 EDSanalysis data of minerals in tailings cd
WO/ % A% Wi(OD/ % A/ % 396 3x10°°; ;
C 4.8 107 23 4 337 , Cd
o 334 56 5 499 540 , 79.6 x 10°°.
Mg 08 09 12 09
Al 20 20 10 06 Zn’Pb’TI Cd
s 20 20 20 12 4.
Ca 22 15 17.3 7.5 ,
Fe 55 0 26. 6 19 06
Zn 12 03
S 23 12 ' 2
322 cd ’
Cd . cd
(70 90 ). ( 5. (
24 1994-2009 Chin demic Journal Electro blishing House. All rights reser http://ww .net



6 795
Cd,Zn,Pb o ,
, Cd
, 2 1)
, ; 2)
, Cd 3.
Cd
4
Table 4 Main element contents in tailing samples wa/ 106
Cr Mn Cu Zn As Sr Cd Tl Pb
OT01 37.8 1412 41 3 27 285 61 3 8 175 282 5 211 2 676
FTO1 6 4 2511 75 0 32 985 625. 2 27 225 406. 8 66. 8 1754
FT02 7.5 2 636 52 2 33 675 251 0 19 050 392 1 47. 1 1291
FT03 96 2838 46 0 22 890 147. 3 21 840 244. 2 215 1739
FT04 55 2 880 37.8 39 720 920 1 28 575 245 4 485 6 1131
FTO5 1.7 4 038 22 2 50 640 101 3 14 352 755. 9 63 6 7 296
FT06 95 2 396 36 3 33 705 170. 3 30 390 447. 2 77.5 2582
JDTO1 121 2645 16 2 5262 -407 12 813 60 0 10.1 244
JDTO02 10. 5 2835 20. 9 8 346 231 22 980 100. 1 25.5 340
JDTO3 18 9 2 690 246. 5 2754 27.1 13 196 324 21. 3 941
JDTO04 10 0 2987 233 9 605 29. 6 11 297 118 3 287 401
157 2 760 198 6 2531 37.3 14 445 317 20. 5 840
NTO1 6 4 2 612 66. 9 11 258 1177. 5 17 190 135 0 378 5 996
- 004 0. 17 0. 02 2 06 0.3 177 0. 03 0. 02 124
5
Table5 Hement contents in tailings with )
different section depth in Maigandian village [16]
/ wg/10°©
m
cd Zn Pb , pH ,
FTO1 Q4 406 8 32 985 1 754 1 ,
FTO2 08 392 1 33 675 1291
FTO3 12 244, 2 22 890 1739
FTO4 16 245 4 39 720 1131 (AMD)
FTO5 20 755. 9 50 640 7 296 '
FT06 24 447. 2 33 705 2 582 (
wg/107° ) H* s
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