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B EaRMANSELRAE, IRREIERERRAPMANERFTARE, UtRAEER, LELEF
MEEH02-1.0mgkge FNBEHFEA RFCZ LB PRI LT E, LR PLNEHABRMERE
HAWFRERE, LR PR HANG TRESTEFIREEELE"EE 4~ 124 mg/kg, ELERPRETHALE
(21 ~ 282 mg/kg) ) 60% ~70% , T NH,Ac EHEH T XHHA S BRI, 7 0.6~4.8 mghke, R A “HETRE
HMETGEWN1% ~4% , KEHEL BN EMK, ¥ 0.01~0.22 mg/kg, T BERAHBAY AL LR KE Eeh i
B, BAEHEHECEPHSER X 120~495 my/kg(DW) , HBE K EE A K K 1~10.7, ., BE—MFMF

FIRIBEZRYRFATLAUGARILR,
X R WA TEEWARMFEER
ES S XS  XRIRIREG:A

TEWESBRISREYSIFEARN 1 EHE
HNE, BFTETHESBATLUEBHHFARME
Y, HBREAHEARYE, Bit, —SHBWESR,
M As.Cd.Hg.Cu.Pb.Zn .Ni.Cr & A 185 %5
BT/ ZREE"Y, BHEEWS . &(TDAELE
PERPTERKBUERSIEER, AHRERE
B TR P EEHERETRIRZ N, BiL, T
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EHRENER, - FER2HTF N2 HRAKNS
BOUCE , TP m R BEREEMK, FEEAEN
$0.75 pg/g® s B— T, AMIXY T1 B3 MR AR
A, BELE MR -THRBWERELERITE, X
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W TSRO, ERAr X, 8§
FNKESREENE. BAEMREEENAN,T EIES
PR SERFEFER—KELE R1FIHT
JIAEREES TSR EARE. FTEHLHES
TS BN 0.292 ~ 1.172 ug/g, 1 0.580 pg/g; M
i E&, RS X & THESBX, X E T
WX, muH L+ EF TINESRESSEREN
AREMMEERAXR" . EERITLRALE
SEX & BN 0.4 pg/g (Sager, 1998), i X EH N
0.2 pg/g™ o RBETTE(E R W3 X AHIS IR, ik 1.5

~3.0 pg/g™® .

1 TMELRPHSRIE
Table | Distribution of thallium in various soils

+ % i ) T/ pg g™ e =B
xELIE xH 0.02~2.8 [5]
NEs Itk + 1% %M 5 (5]
1 1% JiE-- % 0.17~0.2 [9]
FKELTH b 3= 0.014 ~0.405 [10]
+ & mgpF  0.076-0.91 [7]
+ % Bl & 0.292~1.172 [6]
+ = E 0.1~2.2 [7]
fw,”iﬂ*%rm’& =E 0.1~73 [7]
+ mEx 0.25~0.71 [11]
+ & biX - = 0.1-0.8 [12]
+ & R% W 1.5~3.0 [8]
+ %HME 0.03~0.99 [12]
fly + 1% “H 0.13~1.54 [13]
et i “H 1.54 ~55 [13]
HeibX 1% FEZEE 0.08-~3.6 [14]
+ & It 0.121 [13]
+ 2R 0.200 [15]

3 MALZEFHBFRS

THEEGAIEMBTEN L MNELR
TLEMMRILFEFIRREEEEER. 28T
EXEFPAFRMNREFRESEBTENEDEN
tH EEMAE BRI ERIREEEENERE
A, Hi, B9 TR T A BRAER AT A (UL R
S RAMEFHE, X EALEP IR E
EHRERE N

Tl 7£ + 3 P R H BRI 22T 5 3% L 3R B 4 (n
K LB .Fe/Mn/Al/Si I EALY) B HLEMMAEY .
BERELE B %E) L1 EKE . pH M Eh FHE
B, FELUKIAE B F3C Al BBRERAE (Rl iR
JFH BRAC YA AR A A S H R SR, K
KEEHME T REERAAEYAERENES. K
54 P B 4 RORCR T E 0T AU S 4 ST B R i, i

B TR HA P B9GP DAYE B R B B AR
BRI

AT ABIIE R, BARER T i FREEL
HEFR A YR R, AR B BB A T5 B HER
(T R VR B T 3™ OB T 1T 5 g B e
XIRFH, AR EN ISR MAFRERN T, E—E/K
SUETRILBRBENE LAY, X578
R EHIE R — Y. EE DA T A HNO, 7
BUIE RN 0.2~4.0 pug/g. 14 aJo , 5 HNO, $HL,
T W& B{CHIERA 10% ~ 15%, B+ pH EF+
F}7 L, BHARS T RUURMESELER, A
BEHMN T HEPTBIE YRS,

BEHBHREEAR 5 X +EPFH T +4
HE, HARE SN 21 ~ 282 mg/kg (FH HNO, +
HCIO, + HF %R TR 3" ), A THEH N L%
FHRIERES, AR R AL EZE S ERE Y &
HEMET INEYARUHESSTEAM, Pk
HNO, FTHREE) T B “HF AR E A (RER IS
A USIIHEES)" & B NHAc ZWBB(0.5M Z
FRE%,0.5 M Z.#2,0.02 M 7 ESAEL EDTA, pH {6 K
4.65) BN HMASETBURBEFAKO ik
AR 5 A BUK)BERES ',

PIoTEE B (3R 2) KW, T ¥k HNO, wJHEBUAY
T “FREAREHES" T RN 14~ 124 mg/kg, 2 1+
b T1 9335 35 B (21 ~ 282 mg/kg) B 60% ~ 70% ,
Tl NH, Ac 2B 3C A A S B8R, 5 0.6~4.8
mg/kg AUH AR EHE"FTEN 1% ~4%,K
BHESSENEM, T 0.01 ~0.22 mg/kg, fa &
215 T MR RA YA RN RFE K.

%2 MEIPRFALSPH L (mg/ke)
Table 2 Concentrations of Tl in four environmental phases

L+ Y
s R
#< HNO, "JREURZ
NH, Ac T $REUA &
KB

TV mg-kg ™'
21~ 282
14~ 124

0.6~4.8
0.01~0.22

4 LEBFTRAFFEHRLEE

TS B BRI IR fa F R BUEX RAEY IE
WERKER, A THESRITE, TI XRIEY
KERKTFEERNEE. IRRH, NI KREHE
FEREEEAELT Cd, JLFR2 Hg Mg,
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FEZERIN T TL BE TR (TLSO, W) L+ K
Xa, 2R EERE SR F R E, W _EHBH
FMEEER IR TRERE, AEAR, HRA
BB REAR ARKEAET 1 omo Sk
SRR IE B R (LR T, WARFBA G L

WARREE ™ . SHFUERI, T ERGHRE
HR SEE RN, AMBE T AL ERIOA -
Wo BN, BEMAE S, Ca Mg Mo FH SRR

S, EIk, T Xk 588 4 R E S B R AR
HMAIFTRRICE, ERARE EEMMB ERA S
R, EEEYRIEEE K,

TEEERERNAERE, FEENE L
TR BB YRR, B AR, NG
FEAEBE, TIELEPRESKEOHER, B
BEHBREVRRRABRK,. BREAR] L+ Hg
MASHWESEYE T NLENAEREYTHESE
BE,TIEEH As M H SR, Hb, nEH
BHELOEPHEERS, X 120 ~ 495 mg/kg, V¥4
338 mg/kg, i Hg B9 & 1L K 0.38 ~ 0.72 mg/kg, As
4 0.37 ~0.89 mg/kge XF P HEXABARTE
117 L P, B T ol fE A B P ik
R e TR R B W FEE o

M F PR HNO, BB SE N AEHE
HLOEPTHRERRABIKT 1, B/ 107,
mHg Fl As WERRZEH/PMT L WMRMEAXNT
NH, Ac 2B P SR & &, T ZERIEY P E
ERPARAS EHEE LXMW EEREEL 10~
350, T1E5E8 A P AA % W i — 4~ mT BE TR R 2, T
5K B TFREEMU™ AmEE T ET
B EYAE SR K, MBS LESE. R, KEEYy
Rt T f5R Uk A PLIR B TR R S BB , B 15
— R

AT, LR T EE AT IRIIEEN
FEfE, MRS A BT e A @R, Ing
KHAMEEERY LEF TI WELBREEN 1 pgye,
FR A AR R MR TS 2 —, REES
R EITT L T RS BARYE

5 & %

TIR—THRENFEFSEITE, LEF TIN5
Zembn iz EER. L T 5 RERNAER
FOTURACELEEEYHESERK, BREER

A B A A0 S R 0BT AR A, BUR BRI
JEEEHAA R Y, NS R AR

TP A A BEPIR AR, YT 5%
HNO, BRI R & &, TL ZEREREY P RRKE
ERBEIE 1 ~10.7, TiH A% E TR EERHY

UNTF 1 AT NH, Ac SRR AT AT BN & B,

MEKEYFREEERABAE, EHEELE

| RIEERYGK 10 ~ 350, TR SEBOE Y ik Rl iy —

AETREEFEE, T 5 K* B F2R B, Bk
¥ARPA D EREYETR K, AT E %,
BT TRl ZgeREMREm#EANEEYE, +
Brh T BB FER AR BRARAEENEE
JCHKo
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Thallivm Contamination in Soils and Its Environmental Impact

XIAO Tang-fu, CHEN Jing-an, HONG Bing, XU Hai, YANG Xiu-qun
State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry , Chinese Academy of Sciences , Guiyang 550002, China

Abstract : Thallium is a typical toxic metal. Tl in soils is derived from natural weathering of rocks or minerals and anthropogenic
discharges. The concentrations of Tl in the world soils generally range from 0.2 to 1.0 mg/kg. Tl is highly concentrated in the
soils of the Lanmuchang Tl mineralized area of southwest Guizhou, China, ranging from 21 to 282 mg/kg. The study of bioavail-
ability of Tl in soils shows that the concentrations of Tl are up to 14 — 124 mg/kg in the strong HNO; -extracted fraction ( environ-
mentally mobile fraction) being 60 — 70 percent of the environmental total contents of Tl in soils, 0.6 — 4.8 mg/kg in the
NH, Ac-extracted fraction { environmentally exchangeable fraction) which is generally 1 — 4 percent of the contents in the HNO,-
extracted fraction, and only 0.01 — 0.22 mg/kg in the water soluble fraction. Tl in these bioavailable fractions is preferably up-
taken by plants. Tl is highly concentrated in the crop of green cabbage with concentrations of 120 — 495 mg/kg (dry weight),
and the enrichment factors are up to 1 — 10.7. Therefore, Tl in the food chain through the transfer from Tl-rich contaminated
soils is a highly toxic metal which should not be overlooked.

Key words: thallium; soil; bioavailability; environmental impact
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