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A EEAKES FETVHAYARY A8 E
R OBEARETEY, HRXFHEHR 1 200~
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mm, FHSE 14 C. AR BEEBE I EE
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Fig. 1. Map showing the water sample localities.
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SEHRBAE L CERMAREF. BEFIEBFNE K
MR .oH B RS RESH. FEKRENEX
o BRI 2 BT QB K ) SE AT . IS I F 4 5t
Jti& ICP-ES £ Ca, Mg, K. Na; % & F i
ICP-MS i€ TL; A -FaiEmE C1 SO, A
BEZRM HCO, . HAo &M THRA 0.005
pg/L. B EEHEMRERE OTTI6 5 8 3 %l 0
KB XESNE RN EEE S EEEKEL
B4 A 15 % I, 25 [ REERAR T4 1 R
3 Rt
3.1 ERTEARSE
KESTMAZUELSRI TR 1HF. &8
AR EKEMpHEEAE 6. 1~8.3, B4 E
W B E M Tk pH HEE BRI, N 2.6~
6, R BBMMUIFME. £ FFE-—-KHN 200~ 400
uS/em BEHTE M T K F ARk 2 000 pS/cm, E
BEXEN=ZAHBER.Ca RKETTFTEHIF.
i SO, #1 HCO; REEHEF(A 2). HEMT K
FERAN Ca-SO, HE MEKERLTAKIER Ca
HCO, H&. Na . K.CIMEAR &R K.
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Fig. 2. Piper plot showing variations in major cations

and anions in ground-and surface water samples.
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Fig. 3. Thallium concentration distribution in groundwaters,
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8.1 pg/L B AN 1.9 pg/L.EFRISHER
WE 4. DK AE, EHER KT EHERR
0.76~0. 99 pg/L,{HH K (&R KR K Kk
B g R A B (L <C0. 005 pg/L (FE & W1008 F1
W1009) ~0.12 pg/L (FE& W1001) ;76 7 PFi B .
RMERAHRAR. N L4~2.1 peg/Li ETHF
BRI E BRI, M 3. 1 pg/LGRE R W1035)
FED 33 pg/L (RS W1065), FER T B kiR
AL EMERKIBRGERASE. N 19 pg/L. &
Bk Bk RN EREBER T4 MUK ST
BAE O, B, BT K 8K BB,

Thug-L"
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Fig. 4. Dispersion pattern of thallium in stream water.
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Table 1. Concentrations of thallium and other components in waters of the L.anmuchang area
o Ca Mg Na K SOy Cl HCO; EC pH Tl
v (mg/L)  (mg/L) (mg/Ly (mg/L) (mg/L) (mg/L) (mg/L) (uS/em) (pg/L)
w1001 59 9.1 2.9 0.9 56 0.93 114 326 7.7 0,12
W1004 48 3.5 C.9 0.8 26 0,33 98 241 8 0.75
W1006 200 34 2.3 2 354 2.6 200 929 6.6 0.18
w1008 19 2.8 1.2 0.6 11 0.77 108 227 8.3 <0, 005
w1009 47 3.1 1.3 0.9 9.3 0. 56 113 222 8.3 <0, 005
w1010 56 1.5 0.5 0.5 11 0.6 125 263 7.5 0. 04
n w1012 104 6 7.3 6.4 111 13 143 628 7.1 0,38
133 !
w1013 35 3.1 2.6 0.8 8.1 0, 37 93 181 8 0. 006
Fx w1015 47 3.7 2,2 0.5 12 0.22 110 229 7.2 0, 006
w1051 52 3.9 2.2 1 7.3 12 145 294 7.3 0.04
w1071 58 4,3 1.2 1 3.4 0. 49 143 255 7.7 0.01
w1092 71 5.7 1.6 0.7 41 15 134 329 7.6 0.03
W1096 45 3.4 0.5 0.5 2.4 0. 42 127 238 8.3 0.09
w1124 65 10 3.2 0.9 na na na 346 5.8 0.3
W1132 110 4.2 5.5 4,5 na na na 502 7.2 0.22
W1003 300 34 1.6 3.6 612 0,74 151 1300 6.6 13
. w1072 240 21 5.9 0.8 806 1.8 nd 2000 2.6 1100
Ui
. w1094 290 2.4 0,9 0.8 225 0. 63 nd 2000 3.6 62
R w1097 480 o4 3.3 0.9 1800 7.7 nd 2000 2.9 54
w1104 290 31 2.3 nd 870 13 nd 2000 2,9 470
HWHEX  W1047 76 3.6 L6 0.7 24 0.98 170 395 7.2 <0,005
Rk W1057 43 3.4 1.9 0.5 17 0. 31 118 252 7.3 <0, 005
w1002 65 5.5 3.6 3 68 2.5 97 331 7.7 19
W1016 55 5 3.4 1.4 29 1.5 119 283 7.9 0.8
W1035 50 5.7 4 2 40 2 133 325 7.6 3.1
W1045 16 4 2.5 0.9 10 1.1 109 331 8.6 0.12
wow Mmoo amoomowo
W1070 67 6.2 3.8 3.3 90 2.5 78 355 7.1 31
K W1098 55 4,5 2.1 1.3 23 0,91 123 276 7.9 0.09
W1099 62 6 2 1.4 11 0. 93 118 313 7.6 0.76
W1100 110 15 3.3 2.3 164 1.3 124 319 7.6 4.8
w1102 64 6,5 2.2 1.5 18 0,99 120 318 7.6 0.99
W1103 67 6.9 2.7 1.9 54 1.4 121 336 7.4 1.4
W1125 100 16 3.3 1.3 na na na 610 6.3 3.3
W1126 47 4.2 2 1.3 na na na 232 7 3.3
w1127 56 6.2 2.4 1.3 na na na 274 6.9 0.19
w1128 62 7.1 2.5 1.5 na na na 305 6.8 0,73
K w1131 63 7.1 2.9 1.9 na na na 342 7.4 1.1
s WI1135 65 7 3,2 2.1 na na na 347 6.8 1.6
ﬂ?‘ﬁ& W1136 48 3.6 1.8 1.1 na na na 235 7.5 2.1
ik W1137 53 1, 8 2.2 1.4 na na na 288 7.7 0.07
W1139 56 53 2.6 1.7 na na na 312 6.7 0. 67
w1140 57 5.3 2.6 1.8 na na na 298 6.2 1.4
WI1141 57 5.3 2.7 1.9 na na na 301 6.4 3
W1142 57 5.2 2.8 27 na na na 290 6. 4 4,2

fFina. R#ZE; nd REWH

HETU TR AFRAREMRAK R OKRE
15 P R ROK IR AR RV A B0 S BB K

BB B MR, E TR KL, M ER N
4.5 pg/L AR TH LW KETENITE.


http://www.cqvip.com

®1H

D000 http://iwww.cqvip.com|

H B AT - B PR R T TR X RE A KSR BT IR BT AT 39

3.3 SEMBRT U KEPEND B BHIES
3!

TE 55 T8 B P, B TE K A o i B REARAR S,
BEEAR K, BAEKEKPH SR BERTIS,
XERMFAY BRI UEIHX, SRNORLY
FLBRREMSN LT4B0 R MR RS SR
BN EBRE PR A S E BRI BB
T KB R REHE A LT K o I R A i pH
16, AR E SRS (FREEAKE) B
HF K H) Ca. SO, BB RG] BHAR
(R D. ERNML, BEMTKPHEBLUEH
FALE G, SR A BB R B (E 3,
FERRETK T RS '], T RERK PR R
KM, BB RKKE(EZRBRAMKRER
KOFBMEER D,

—BARO T, i TRUKE R RAER ISR S
BEAMH LRI Tl AR R aEs. HE,7&
WA BFR X, O AR - SEH E B 7R T Rk
FRTES EEMPRENTEE O, X—8FF
HHRIBR I SEER B R (AT L X 57K SO A
BERHER XK. HRER. T LMK SHR K L
-k M EAE R 8 TR AS 2 LA BT W DK A4
R & BATR B, T ME— B FT REE R R Ok A 480
ALK T K B FTARES . SE B i 5™ 46 K K SO R B
FORH, 9 T KK F T Ry 5L m g,
FFHH T AR KAET HX BN ERANELHE
B, 3t T 7K K L7 R B0 G Ak — A H TR 0~20
m, HEBK PR KA 2~5 m MEHSRAE
B XK RS e M B0 LK T KA A
BETE T T PR 7 e o AR FEEA BRI K .
AT BER R BTZ RO XA E BB R,
“EAEVK R R BRI AR A X
R B3 S8 B9t T K AR AT RETE B AT I SURRAE 3R U T
HEANTURR R A, NS BT Bk ik P EE & &
BEAE. BARPRIRIEEIMRITAFIHX—
PRI T K TE T e PR A L 88 3 0, fH T WP R
KA EH SO, MEMRHN HCO, dit—HALIE T
X—THE.

3.4 KEKAREEMIIRERIE ST

WA HREAKEPEHTREZESR WY
HifE R AT REE BB TER RSB R A EEA R E. K
PR PR A T 3 B T TR K R M R K

ORMEBER . BB R KERIRE . 1960

BRI T LKL,

LG E R K 2T REEAKFH(1~3
m) FMFK, HKRFERKRERT K, 7L 60
~T0 R HEXAKPREHEEN 3.7~
40 pg/LU 3 HB0A 2 ALY it et g rh B
MEBREZ -0, KT RE, Y BERKH
IR K St K Aok, i 60X BB R B 90 £
UG E MG CX BEMAE 3 km 4bi# 0 & HIEH
TR K (BB & B <T0. 005 pe/IDE N B3R
KA, B O KERG FEFEE, HATHA
HEREKHF K P KSR R 0. 12~0. 38 pg/L
(F D, ZELARTBIBFZ 00, Bl a9 K H B E
DL RN KHAERT R B 48 19 & B 3F R 13I8, B
SHESENKFCEFAEIA, FBRHEN
S35 Bk B B R IE AR 2 8 T (QA/QO) R 48
T, AfAHRN 28 R EES MR RS
RFATEMITE . —8A R BREHEMT
KR G A R N R, ARG R R
K. MERHFTAHEAN KT T 60~70 4F
REA K I BB, 28 B2 IRk M — K3, 7T LA
Wi e XK PR M S BIS B LK IR, IR
IR, W R T KK FRAEEE — T
KRESKE . FERSKEEKBE AT EPE
AWHIEFE S KB e sl B, KM B RS
it 2, # 18 S iy A HE S PR L,
BRI T T 7K AR5 7K 3K B 46 & B o SHE A M 7E 0
b,

245N, R TA AR (WHO MR EHE
REFEPE) MR HERHKP RO EZ LR B
EEFMF R (USEPA) 7E 1993 4E#E T X B,
% 2 pg/L, HiB % AR HERLE H0. 5 pe/L, XA
LT HFEEETENIRERHBE LV As
% 10 ug/L,Cd H 5 pug/L,Sb X 6 pg/LU, FE4R
B KRR E2REEM™#%, X h 0.1
pg/L9, 5EEMMRES B brdER Lt A X
HWHAPEREE (0. 12~0. 38 ug/L) & THRP #i
HEEFERRETEREOFE. FHit, WZEX
WHKPEMBELEEHITRENEN, LHE
W iz b X AT BT 498 b FF & 1 shad, B RTE K3
fH K% 5 32 H TR

WA MK F 2R R K ARIKE HE LA
BREKFH K LAAM A= 1 B K Foll BE BE R K, B i
KPENSEREERERER T KPHEE(E L,
£, YEREHEAZERKENGEK BEERX
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. BRI RN AL AT e A Il BEE AR L
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R ARV BEBKTEA 1 pe/L B9% . FF HBK
YE 58 RIS AT DA R 0. 26 ~1 pg/g OF
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AQUEOUS ENVIRONMENTAL GEOCHEMISTRY OF THALLIUM IN A
THALLIUM CONTAMINATED AREA OF SOUTHWEST GUIZHOU

XIAQ Tang-fu!, HE Li-bin'*, CHEN Jing-an'
(1. State Key Laboratory of Environmental Geochemistry. Institute of Geochemistry, Chinese Academy of Sciences.
Guiyang 550002, China; 2. Graduate School. Chinese Academy of Sciences, Beijing 100039, China)

Abstract

In the Lanmuchang area in Southwest Guizhou thallium is highly concentrated in groundwater and surface water resulting
from thalliumrich sulfide mineralization. The enrichment extent follows a descending order from deep mine groundwater to
stream water to shallow groundwater. Thallium shows the highest concentrations in groundwater within the thallium-mineral-
ized area. with decreasing trend away from this area to the background level. In surface stream water, thallium shows higher
concentrations in downstream waters than in up-and mid-stream waters. The markedly high levels of thallium in the down-
stream waters are likely contributed by unidentified discharge of deep groundwater through fracture zones at the southern mar-
gin of the thallium-mineralized area. The enrichment of thallium in the aqueous system of the Lanmuchang area imposes poten-
tial environmental risk. Thallium levels in the currently supplied drinking water are lower than in the USEPA regulated safe
limit for thallium, and do not impose obvious health hazard at present. but a long-term monitoring on thallium in the drinking
water should be taken into consideration. The thallium-rich stream waters may further disperse through agricultural irrigation

and consequently cause thallium contamination in arable soils. which should not be overlooked.

Key words: thallium; aqueous geochemistry; environmental impact; Southwest Guizhou
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