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Abstract: The Gejiu mining area of Yunnan Province is world—famous for tin resources. In total, there are 31 tailing dams in the
study area, and the amount of tailings exceeds 190 million tons which could be either further resources or a hazard of contamination.
Therefore, it is evidently critical to thoroughly investigate the concentrations and distribution of elements in the tailings and the
related controlling factors. In this paper, both geochemical reconnaissance and detailed geochemical survey of tailings were
conducted. Totally the work of reconnaissance for 19 tailing dams and the detailed survey for 2 tailing dams were accomplished. The

following conclusions have been reached: (1) The material compositions and element concentrations differed significantly between
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different tailing dams in Gejiu. The distribution of elements in the tailing dams shows anisotropy vertically and horizontally; (2)

Types of ores, gravitational segregation and beneficiation have great influence on the distribution of elements in the tailing dams; (3)

A suite of methods and techniques for geochemical survey of tailings has been established. (4) The concentrations of Sn, Cu, Fe, Pb,

Zn, In, Ga, As and Cd in tailings are high, which implies that more attention should be paid to the great potential value and

environmental risks of tailing dams in Gejiu.

Key words: tailings; geochemical survey; Gejiu, tin—polymetallic mining area
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Fig.1 Location of tailings dams and sampling sites in Gejiu area
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Table 1 The number of samples of primary investigated
tailings dams in Gejiu
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Table 2 Drill holes and samples of key tailings dams in Gejiu
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Table 3 The concentrations of elements of surface tailings
samples in Gejiu

JCH BME O BN T Cv
Si0,/ % 225 33.7 16.83 527
ALOs/ % 0.83 27 8.23 88.1
CaO /% 0.94 37 1533 617
TFe,05/% 106 55.6 2774 366
K,0 / % 0.12 2.59 088 653
MgO / % 136 933 5.1 42.8
MnO / % 0.14 3.85 15 89.2
Na,0 / % 0.1 0.56 028 506
S/% 0.11 7.62 153 1357
Sn/(mgkg) 294 4101 2000 545
Cu/(mgkg) 525 4245 2281 532
Pb/(mgkg) 484 14051 5721 91
Zn/(mgkg) 771 13363 5377 645
Ag/(mg/kg) 456 18.2 10.88 375
As/(mg/kg) 1029 11845 4335 645
Ba/(mgkg) 219 182 945 529
Be /(mg/kg)  2.00 373 60.6 139
Cd/(mg/kg)  3.17 123 296  96.1
Mo/(mg/kg)  6.96 71.0 277 66.1
Sb/(mg/kg) 260 541 129 90.9
W /(mg/kg)  16.7 848 205 90.8
In/(mg/kg)  3.68 26.6 133 496
Ga/(mgkg) 115 79.8 433 491
Ge /(mgkg)  0.69 5.06 201 60.1

Tl /(mg/kg) 023 7.22 297 629
TE: CVINAESRFREL
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Fig .3 Line diagrams of major elements and water content of drill hole Tz01 in Kafang tailings
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R4 MEERLEVERRRESIT
Table 4 Statistics of values of elements in Guanjiashan
tailings dam of Gejiu

TLHR A B TE CV

Si0, / % 244 172 21 7
ALO; /% 149 2.6 4.52 54
TFe;05/% 325 201 251 7
CaO /% 21.2 8.8 17.5 13
MgO /% 721 333 487 16
KyO/% 199 099 145 15
Na,O /% 041 018 028 17
S/ % 95 23 43 27
MnO/ % 147 023 048 65
Sn/(mg/kg) 4062 134 2405 27
Cu/(mg/kg) 2651 601 1499 27
Pb/(mg/kg) 7680 303 1657 109
Zn /(mg/kg) 6801 1652 2977 37
W /(mg/kg) 584 184 231 26
In /(mg/kg) 141 364 802 26
Te /(mg/kg) 231 012 046 54
Ag/(mg/kg) 295 110 663 188
As /(mg/kg) 5814 428 2280 46
Be /(mg/kg) 243 117 672 262
Cd /(mg/kg) 298 6.8 14.6 33
Mo/(mg/kg) 268 334 940 535
Sb /(mg/kg)  6.10 104 293 629
Ga/(mg/kg) 593 236 347 21
Tl (mg/kg)y 464 163 263 22
Hg /(ug/kg) 444 425 125 71

T CVIES R

HEUEHR .

(2) HERD i i v i F T e AR T R I HE K
i, ek 2h S BRI , HERD 11 i) B it 7
o], LR A B G . BIAEIRBL T, Sl HRRD
FA R, FA Y (e R s e o)) A F oo
R YR RO B e 1 T L AR R
YL GRItR S RAERE A . BT
JCARAERE ) i) oS R R S R R A )
fi B RRIE KB RN SRS IEE SF  ERAG . B
SR FPOCER AR 7] B R EAT 5o 2417, 5
UEHERD F RO Fe S Au il Te & H 4 , T SiL Al
K. Sn e &4 T s D H Ak

(3) BEH TR 22 5 - I T B K R0/
JEEHRHE T B P A ol TR T AN v s, e
ARG T RS, M S T 2R, &
TS A IR SR . REHZEET B
e, NSRRI A B R R AL 4 R
W, A AR AR R Y R Sn. S\ Fe,05.Cu,
As In ST G E ) TR HE .
4.2 B MIRUFRET EZREARFR

FEA i Bk o ] A A G i S 7 R A A
TAERYE ZAESE , X S A AL B 9
SR TR AT HEA T Y — T A A J2 A B

ORI A LR AT G B 96 PSR B R T
YEo BT — Bk AN, BEAT b 35 () 245 P R ) s 4
fE, Bt LAME L) o PRUIR SR X Fif A e, 5
A HH X R b ER (b R A A 58 K B, A TP )
Yy RG22 AR K, S M A A AR5
MTHTAX A R K2 R R -1RZ (0 2E80K)
A BT v N REAS AR AT 10 S i R4 S AR )
fiE o AR TAE 0 554~ 1H B =oAL X B oo
RO MFHER S0 2R 9120 S as F 2 T —
ERH Bk FIH A TIIEEAR, AR E R
AT IR AR HER AR Sy

(1) ZERPEE S5 . RGUEDIX A SR
DX Iab 5 A L & DT s PR (0 ) 2888 ikl T
2B PR R AV HEOT 2 CHERD A HE
B[] R M A S5 A G R o il o B A1 B 3
i, 2 AN LR ) & AT R R R
PR AT TR

() FEAREE . REETAERT LIS W Beilt AT, 15
FER X ol 78 X 2R A5 T AR A R R A A T A, %)
R X ST X N B A TR
WARAE . 1R EAE A IR L SR A IR R R
AU RS HERODT S il T 0 S R e UL A
W EHEAT A TAE . M — BN T R
RRIRZHOR I R RE G TR Al A vk gl T
FE AR B EAN AL R RIREE (3 i A 6 R
W) R R R A TAE

) FEE T, FEAEA BB, th TR SR,
M R rREZ I RI8hr, £ A G By g fEn]
FIHICRE MR OTER . TR B gl
43 (Si0,, ALO;  TFe,05 . MgO . CaO . Na,0 . K0 %) |
B L) 2 5 44 76 & (Be \Bi.Cu  Li Nb.Pb,
Zn W Mo Ni.Sn.Sb.S.Co.V.Ti %) Hif 05
$t4: Bt % (Au.Ag. Pt .Pd.Os . Rh . Ru.Ir.Ga.Ge.
In.Se.Te) . #ii + 0% (La.Ce.Pr.Nd.Sm.Eu.Gd.
Tb.Dy.Ho.Er.Tm.Yb.Lu) . Z 3} 5% 5T X (As.
Cd.Cr.Hg.F.TI.S.P.Th U %), 3t 60 Wi £15
Bio AR MRS A S A0 Bt SR, Bk s s e T A
FICR M5 Yu R G H S o R ME R
B B B A

(4) BB SIPNTTE . X TFARIUY AT 2R
R FEST TR, Bt A e R & B M AR, 2
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HITCR TS WA R, RS R Bk Ib AT
X REOT R B WA o I T s, B BB e v
AR SR M BT R S 4 45

MWEIE TG 2, AT i — 20 e HE AT R T 1R i
55 A JE R A S Y . S R R] A
FHICER B IRAFRAS L IS 32 | TET e % (el il A%
TN HGR IR aT A R B E . TR
ARG ORI 1 R AR AR
BE XU o
4.3 By RnREEMNANESHETEN

P PE ()T A B8 TR S PP SR AR IR AR %0
52— EARPEH 7R AR A Al
R, X B4 R TR BRI ok i 7 2K 1
WP A B ERMAMEN TR, Ho RN E &
(O LB R = (R) N E Ry T h
HoTE 4= (M), Bl M=CxR,

BRILWEBT FEHER T FMH ICE Sn. Zn Fl Cu
HAWMAER M ESS  REOTE In iy & ik 3] T
A, BRI PR BT R4 1000 7 t,
HERY EPSHERERE 24 Tt HEERE3 It
4R 1.5t e R 8 t(3RS5).

KR ES, BT N E AT 5 AR
LEERALE A R TR S E AR, A T
RSSO e, X o e T iR A .
WIHERR B BT A BB T e rT R T R Rk
F &, BT Sn . Cu.Pb.Zn % F 8 N LKA, Ga il
In 0 EA ISR 93 0 Ak e G o Cu
Te HAWTEFHME . PR E Rtk 2y
1000 J7 t, AR H5 5k FL48 &5 15 O AT Ak 38R B B e 5
JERE 2y 64 m, Horh AL B0 41 B0 BRI 227
m, Z) &5 B R 42%, B 420 T3t BRALE 5 44 R
W BIMREA 37 m, 2 5 BT R 58%, Bl 580 7
to RER EP & ITRIBTER R LK,

RS BERLUEVEGFERATREBERREGRE
Table 5 Potential resource quantity of useful elements in
Guanjiashan tailings dam

JLR THEE RVEt SRRt
Sn 0.24% 24000
Zn 0.30% 30000

1000
Cu 0.15% 15000
In 8.0mg/kg 8

®o TEEVETARALREERREMHE
Table 6 Potential resource quantity of useful elements in
Kafang tailings dam

VR TR HE SIMREm RV 8t SEE
, . Cu 0.21% 091t
ALl e 27 420
Te 5.6 mg/kg 24t
Sn 0.33% 195t
Cu 0.19% 115t
. In 0.58% 345t
AN 37 580 .
Pb 1.20% 69 )it
Ga  69.7 mg/kg 404 t
In 20.5 mg/kg 119t

R NEETVESETESE
Table 7 Heavy metal element values of Guanjiashan
tailings

5 = 47 =K R YT
wE B SR o TR

LbebsE S E
Ag /(mg/kg) 6.89 1 0.094
As /(mg/kg) 2942 4048 40 133
Be /(mg/kg) 63 312 23
Cd /(mg/kg) 12.9 316 1 0.26
Cu /(mg/kg) 1609 2076 400 26
Mo /(mg/kg) 11 37.1 1.13
Pb /(mg/kg) 1553 10973 500 29
Sb /(mg/kg) 30.5 137 1.42
W /(mg/kg) 237 145 2.7
Zn /(mg/kg) 2669 6258 500 77

T R = bR S I8 A R EAEE [T A (GB 15618—
1995); W EK R TR T-3MA 5| F IR 4R, 200707,

A 18 Rl A AU A1 , TR) et 2 J ) o
SRIGYIR, RTANNHET EESRCRSE B
P B 0 PE I, L AR T BT R R
v, Rl T s, T HATR A B E4E T
RINIABEARE , A SCR B R =9 3 brfe fnrp
KAV &l B A S HE, AN HET T E 4
JRITTEALEITAN

VIR = A bR 2 L0 AE , S IR 2
1 As .Cd .Cu ,Pb fl Zn JCE & im0 I8 S HUAERY
73.6.12.9.4.0 3.1 F15.3 5, Horp As i =535 31 4.6%,
Pb fi 5 M 1.7% , Zn f 55 4 0.92% 5 S8 A0 B0
As.Cd.Cu.PbFlZn TG & 8530 WS HET 101,
31.6.5.2.21.9 F112.5 %, Hirp As fe ik 3] 1.6%, Cd
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5% 15 ik 31.6 mg/kg, Pb fx 5 N 6.1% , Zn T & K
1.8% o X T0Z X A BRI AL 18 F |, Iesh
Ag.Be Mo, Sb W AT Z Wi = T i E7K R UT
Wi,

AR XA 7 P fo D 90 2 XU, 7R 2
I LA | AR 11.4~13.1°C, U ZE AN 431
RN ZR ISR AR X Py b2 XU A
PR gL, SR T 0 4R TR n) A L IR B
o BTABFE R, AN IHE X #4815 Yy w5,
TLL As 5 et M, AT N g B A TS LR
Z e RPEA YR TAE A5 A5 5k R
LA AT 4.6 07 t 5 148 t A 2 U7 t AV 7.2 0Tt B
3.6 7 t, BERINET FEILEM 2.3 7 .47 146 t 4 1.5
Tt LT ¢ B3 U7t BT R FE LB LY
B AFAE R, Y52 B A E A TR IEE
i, AR TR S I B Rl 3 Mok
TOKHITER , i YL

5 %45 &

() IR Z 2R X 194 H
BRAL2AAE A R 2 A B0 ) R A 22 T A iF SR R
HIAN IH B X B H T 2 LA Fe, SiO, fil CaO 3=, B
Rt TR VER, B e S A e R
TSR 3 55, W Sn Cu Pb.Zn In As 0K .
XTI SE 2B, N A R0 PR TR & i 22 BIAR K,
BUEFER — o, TR = R Ay s) . R
20 = e S i R R ==X T S M A S =R =Y
TR FEREAHE 20, EXLEY FEThiTER
S A BA A3 B ) b (A HERD 5 ) AT 43Sk 24>
i : (Fe:05.S \Au.Te) (Si0,.ALO; . K:0.Sn) ; 75
—YESE A M) oS E B2, 41 As .Cu . Ba . Re
HRAE A a4, 1 Pb . Zn  In A1 Ni I & 45 F
AT #B

(2) B ot R & i Moo A i R R R85
PIF = ca A B0 (2RI Hb R AL AR5 11, B0
A G TR S ARSI A AT
FTCE AR A A BAT e VR s b HERD i 72
T A VR B SR HEOR  FEOK B ) M
TVERTE , WHERD 1 [y B i 3th 77 ], T 2 &3 7 A 43
SIS, HAURGUT SR HER A E, AT (i
SR ) MR TR &m0 kR

FEROM ; im B HE 1 7 1) AR S m T i £ 4 JE T
R ER A s e e T 22 5 T
L2 N =¥ R i o 31159 G ORES ) ==¥ T B vt A
AR e, b TR & e m, b E
TEMHE REEN A TR S, RiEE
W ICER A REE ST R R WD B R B T
—E R MR A AR

(3) MRIEREEBRERAE , X B FEI T T AT
AR . R Al R TR SRR T E R,
SR HERINBT FED S & EE 2.4 T « B AR
WINtHESREE IS Tt HERES G REENE
TG ERE 197 (e RE 34T (4 E5
207 tAHE R 19t &R 24 t B &g
404 t, [FIBSERA R S I E 4R T R WX
IRSER A T B, As.Cd Cu . Pb Fll Zn JU &K & 1
FE R =R A 3EbR RS 885, Ag.Be . Mo,
Sb. W ST R WAL i & T EUK R VTR & &, Al
BRER I A A 4.6 77t 55148 t 472 7t 4
72Tt 3.6 0Tt ER I A 2.3 7 t 4%
146t Al 1.5 7t H 1.7 Tt BF3 7t

B v Rt XM GBS HEETRNT E
HBHE N, 7k m R
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