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Abstract; The toxic element, Cadmium was mainly analyzed by ICP-MS(Thermo X-Series) in
waste rocks and tailings from Jinding mine area in Yunnan, China. X-ray diffraction by poly-
crystals, scanning electron microscopy and energy dispersive spectrometry (SEM-EDS JSM-
6460 LV/EDAX) and electron fluorescence microscopy( X1 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 sites 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 layers of tailing profile, Cd seems to 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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Fig.1 Sampling sites in the Jinding mining district
2.2 SWAHE

W XERERYTE 25 CELBRNTE, —
B R FE AR T YR ST, 5 — I 2 G et
6 mm,Hid 2 mm NN, 246505 BT
BEZE 74 pum &£ H.

Pl A T R e T K R AT
K(18.2 MQ » cm) , BT TR R BRI IR R i &
W W 25 18 B4k, U A S At

T 1) FRE0.05 ¢ THREE EHIH M,
MER (1 mL HNO;+1 mL HF) #4#%;2) B4R %
R BMER AR EF 190 °C 20 h;3) SHETRE®E

* NHARRY TR SRS B G TR B O T A0 KD 3R st AR 4. 1984,



B6H

F W% ST X EEEIEY IR IR E T 5T ' 793

ZEF UM 1 mL HNO; T, H il 2 mL HNO, I
EEFRKERBRIEHME OEHERBERER
150 C 12 h A EH;DAABRAESE 50
mL AR, 57 X B 5P h oo R 4 B il B
Hh [ 3t 5 B 2 B ] 2 Jo S 36 ) K vh 0 SR A ICP-
MS(Thermo X-Series) 5¢ i% , H: & Cd br & 47 3
*H 0.1 mg/LGBW(E)080401 #! 1 mg/L GBW
(E)080402 4 Fi 4 1 ¥ » b ¥ WK 4 A MR VK B2 O
w(HNQO;) =10%.

WYMo EARMBT T YMHS T d X-
HEBMBTHH LR (XRD)  FAHE FEMERGE
i¥% 4 #7 X (SEM-EDS JSM-6460 LV/EDAX) #0
1 0004% 1, F 7% % i 748 (Olympus BX-51) ZE .

3 ZREitie
3.1 EFATPEAMIKLFESE
3.1 EAMEMT AR

FIRAEMT WHBRERRRGHY 6K
MARMAFZESR. WEITRT G URERAYH
HERFTAPERYT Y EEEREY G,
KEFRT R NBY TS ROy E
BROR .= HEA. LT MRBLRT HEU
BT RE . RFTOFHE R PEEREZEFT M
EHT HRENEY  EEVRIORERYT KB
T PRy EAMUBCR S T B&Y

BERE. REFYV SRR WRAXEBRNE
U, 2 ABCR 5 &0 A B ELO B 2R FHR I
ek EXVAUREEADTYEL.
3.1.2 KA Cd FTR IR 2R
BERAPERRBKEN CAERETESI A
(R D, XETRE T XA W 2K
KA SR 5 KA RS R A T & AR
EZRBR. WO RGWEFAARLT Y A,
RABMKK Cd, Zn,Pb S B, XI5 EFT A
VRBEF X, AT 5 A5 IRN ARG AL (DR
DOWMT OARS S HEBR P E A, B E A %
Cd,Zn,Pb S BER. RET AR RZEABHR
P (pH=2.74~5.30), F HEHWmMH T £\ T
BB HE S B SRR EARENRLT
ESEHFY OB SREBADT WINRLENE
KU G RARGWEF AN EAT R A,
BESFEK Cd, Zn,Pb H &, XA B 53 8T
TAHMBEERERER LBEAG A BMET T
AR GEE CLZn, P A MREFT HHEERE
EHREZEHEME (pH=06.47~7.95) , ZE 4 1] &)
HH L TRERARE, EAKPEREA™ YW
BRIREL AR BAER, MBS f T 88, B
BEEE, RERTEATERPRERERLDA
ki £ AE e A SRR M.

Rl EMTEEFRTAERARSH

Table 1

Elements contents in mine wastes
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& Cr Mn Cu Zn Sr Ag Cd Hg Tl Pb
WOERTA 36 1935 21. 6 6 843 3 396 0. 63 114 0. 33 10. 53 1537
BEBIERYT A 27 1658 10.5 8 948 9 324 1.21 247 0.37 12.3 2 533
X RE 31.5 — 31.3 233.7 — — 3.05 — 0.73 294. 6
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Table 2 XRD analysis of mineral composition in tailings wy/ %
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Fig. 2 BSE photos of minerals in tailings

%3 EW EDS ST ¥iE

Table 3  EDS analysis data of minerals in tailings
o —i] By ST RY
WO/ % A% WO/ % A/ %
C - 4.8 10.7 23.4 33.7
O 33.4 56.5 49.9 54.0
Mg 0.8 0.9 1.2 0.9
Al 2.0 2.0 1.0 0.6
Si 2.0 2.0 2.0 1.2
Ca 2.2 1.5 17.3 7.5
Fe 55.0 26.6 1.9 0.6
Zn 1.2 0.3
S 2.3 1.2
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Table 4 Main element contents in tailing samples wy/107°
T4 H p=H) Cr Mn Cu Zn As Sr Cd Tl Pb
0OTo1 37.8 1412 41. 3 27 285 61.3 8 175 282.5 21.1 2 676
FTo1 6.4 2511 75.0 32 985 625. 2 27 225 406. 8 66.8 1754
FTo2 7.5 2 636 52.2 33 675 251.0 19 050 392.1 47.1 1291
ég@ FTo03 9.6 2 838 46.0 22 890 147. 3 21 840 244. 2 21.5 1739
FTo04 5.5 2 880 37.8 39720 920. 1 28 575 245.4 485. 6 1131
FTo05 7.7 4 038 22.2 50 640 101. 3 14 352 755.9 63.6 7 296
FTo06 9.5 2 396 36.3 33 705 170. 3 30 390 447.2 77.5 2 582
JDTo1 12.1 2 645 16.2 5 262 —40.7 12 813 60. 0 10.1 244
JDTo2 10.5 2 835 20.9 8 346 23.1 22 980 100.1 25.5 340
. JDTO03 18.9 2 690 246.5 2754 27.1 13 196 32.4 21.3 941
%fh; JDTO04 10.0 2 987 23.3 9 605 29.6 11 297 118. 3 28.7 401
By ik 15. 7 2 760 198. 6 2 531 37.3 14 445 31.7 20.5 840
NTO1 6.4 2612 66. 9 11 258 1177. 5 17 190 135.0 378.5 996
=H —0.04 0.17 0.02 2.06 0.3 1.77 0.03 0.02 1.24
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Table 5 Element contents in tailings with
different section depth in Maigandian village
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& WEE/m cd 7n Pb
FTOo1 0.4 406. 8 32 985 1754
FTo02 0.8 392.1 33 675 1291
FTo03 1.2 244.2 22 890 1739
FTo4 1. 6 245. 4 39 720 1131
FTO05 2.0 755.9 50 640 7 296
FTo6 2.4 447. 2 33 705 2 582
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Fig.3 Cd,Zn,Pb contents in tailings
with different section depth
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