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MEERRBEHE N A 29. 63V, FLl, EARRK
EZBRHERTAI—-NH, ZNRERIR. |

HTERMRAEESHE 1A KBL£R K.
Rb RAHE (R DY, @EfIES&KALF M
BRACEET E 40l X TRE &
HTRUXERZEAHZATBEROT YT,
MKARMZBET YD, IRFAGTR-ERE
g, RAHERFFRAUEN—HT. BREEX
REHITR, ERTFARMELL, BUTHEAM
BERy BT B, ERIBR Y B A RBRITR R

4, EHERLEMER L, HEAEREREHA
VIBH WRBAE S, ERIALBIARME.
XA\ L (TLS) MB\ED (TLO) M
AGr s E DB (FEBF 293K &, TLS & AGr
{6 & 269.08kj/mol, T TLO, B AGr {H N
136. 07kj/mo)™, TLS M9 AGr EH E® F
T, O;, RPEMFERMELRAMER, FHER
BEBAEFERNL, BEMEARRFEZIAN
BT YHESETVERZE IR R ELET
.

1 BRRABRAEFERBETRABRIES S

HWEEE mRikE ERERTEE HHrEe BFEL
- : : Tl
wE aFmm  maw A 5 . m
1 eael TECTD 1+ 700 L 1.47 (+1) 0.68 (+1)
L W S A 3+ : ' 0.95 (+3) 3.16 (+3)
K 3pS4s! 0.8 20900 1+ 2.272 1. 962 1.33 (+1) 0.75
Rb  4pf5st 0.8 90 1+ 2. 475 2.16 1.47 0. 68
c agoga 1B CHD . o+ L1 0.96 (+1) 2.78 (+2)
. 2.0 (+2 24, 3+) ' 0.72 (+2) 1.04 (+1)
1.8 (+3 3—, 3+ 2.45 (—3) —1.22 (—3)
Sb 5s%5p* 0.2 1.45 1.40
2.1 (+5) 4+. 5+ 0.62 (+5) 8.06 (+5)
O L 22 N S Lar 1.20 (+2) 1.67 (+2)
P 18 (4 . 4+ . . 0.84 (+4) 4.76 (+4)
1.7 (+2) 0, 2+ 0.74 (+1) 2.70 (+2)
Fe 3d 45! 56300 1. 241 1.17
1.8 (+3) 3+, (6+) 0.63 (+1) 4.69 (+3)
0, 1+ 1.10 (+1) 1.82 (+2)
Hg  5d“6¢ 1.8 0.08 1.503 1.49
2+ .27 (+D 0.79 (+1)
0, 1+ 1.26 (+1) 0.79 (+1)
Ag  4d®5s! 1.9 0.07 1. 455 1.34
2+ 0.89 (+1) 2.25 (+2)
0.74 (+1)
Zn  3d94st 1.6 70 2+ 1.33 1.25 ¢ 2.70 (+2)
0.88 (+1)
1.7 (+2) 0.93 (+1) 5.63 (+4)
Sn 5s%5p? 2 2+. 4+ 1. 405 1. 41
1.9 (+4) 0.71 (+1) 2.15 (4+2)
0, 1+ 1.37 (+1) 0.73 (+1)
Au 5d" 6s! 2.3 0. 004 1. 442 1. 34
3+ 0.85 (+1) 3.53 (+3)

ERERY T8, EREAA KT
Ysh, HIMERLFHES He, As, Cu, Pb,
Sb, Fe, Zn, Au, Ag, Sn Z#fl, &% LAk
BoRERXB#ATET . RES . REs . &8
V. RET. B, BRE. BE. BEARHR%
TP, EREEZGT, BRERXLEET 9
WRET MBARRED %5, BTUMETE
EXHEARR. KEW., &80, 80, &
M. B, ARAERLETYPE. BREFEN
FEEETE 1.75—2.04%7, HRGHES

B (TLO) wI#ik 33.25%, ERNEM T Y
BP g2 BHALS
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mEA B, MENRBEERLYT RS, ¥
FIRMBEBRARLYT KT EABNER. &8
FEENELT, TEREFY, REBYVK,
RMEART T K ZEEEEY KRR
BRI LH .

2 %tBEESE

R EEANEERNLRER. Btk
BEEEZAH, SEAHAREETESR. XT

PEROFARIRS, ZRAERY, ®HEFTEER
KESBEYREINKXKTFEBRY W I LHA (nX
107) RAFHBFEFEE (0.7X107°) & 100
fFLL L,
EHBEEERXFAIHART VHET K.
BOYREFKNERTY. €SERER 48
sy (K2, ERECRKASHIBIET .
RBEMRET . HMENT. By, BE&
. SR . maey mERRS. XTeS
HEEERFKURABMNEAR IzEEE-

BT EEEHINERALE MR, (EEESF& A7
k2 gTP—-Kx (BRIt 2004 SEJE)

FF B

5 PXEHR  EXEHF  TOER L &40 EXEK TR

1 mey Carlinite TLS 25 HEEST Jentschite TIPbAs, SbS;

2 BREE%HET ChalcothallitéCu, Fe);T1,SbS,26 ML T Sicherite TlAg, (As, Sb);Ss

3 FE&ET  Picotpaulite TIFe, S, 27 BEEEsT Rayite Pby (Ag, TD),ShsS;
4 BEHHEY  Thalcusite  TICu;FeS, 28 HEbEHET Rohaite TICu; SbS;

5 HWE&®T  Raguinite TIFeS, 29 BT Chalcostibite Cus T1, SbS,

6 DNHMEH  Bernardite Tl (As, Sb)sSs 30 BT Weissbergite TISbS,

7 #IHB4H Parapierrotite Tl (Sb, As)sS: 31 HéEEE B 8T Criddleite T1Ag; Au; Sbye Sio

8 Hmey Ellisite Tl; AsS; 32 mes Lorandite TIAsS,

Y RMBARY Chabourneite(Tl’A:b);S(Sb’ WKL T  Thalfenisite Ty (Fe, Ni, Cu)z;S;Cl

2185

10 BPEE4R4ET"  Hatchite (Pb, TD,AgAs,S34 S8 ED" Cuprostibite Cu; ¢, Sb, TD

11 H#EE® Hutchinsonite(Pb, TD As:S 35 &Y Thallipyrite (Fe, TD (S, As),
12 HmEEET  Imhofite  TLCuAscS. 36 Wg&HET Bukovite Tl (Cu, Fe),Se,

13 EHM&EFRY  GalkhaftHg, Cu, Zn),.TIAsS WEEBEY Crookesite (Cu, Tl, Ag):Se

14 BMEET  Rebulite  TlsShy AssS,, 38  WE&HD Sabatierite Cus TlSe,

15 HMEEET  Routhierite  TIHgAsS, 39 WY Avicennite T, O,

16 B RED Vrbaite TL Hg;Sh; Ass Sz 40 &AM Lanmuchangite TlAl [SO,] 2 - 12H,0
17 BM44ET Emigglite TLSnAs,S: 41  KESHR Monsmedite ~ H,K,T1}* (SO,)s * 11H,O
18 BiM449 Edenharterite TIPbAs;S; 42  BiFR4%#®  ThallisulpHate T1, SO,

19 $igimKEY Christite TIHgAsS, 43 BACH B4 § ThallisulpHoacidite TL S, O,

20 BB MEE KT Simonite TIHgAs,S, 44 &8 & Dorallcharite (Tl, K) Fe; (SO,), » (OH);
2 BEMEET Suldeie 0 OY HERE Perlialite K, TL AL; Siz Or; » 20H,0

Fe, Hg) AsS;
22 DI ME4 T Rathite (Pb, TD;AssSp 46 B RET Vaughanite TIHgSb, S,
23 HOBHT  Wallisite Ple/:sCl;; A9 1 mmees  Gilluyie TL (As, Sb)sSu
.
24 WBwy Pierrotite Tl; (Sb, As)i;,S48 MY Jankovicite TLSbs (As, Sb), S
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ERBEERE K +, REyme
FRRHBIEES, BT RAEYMAKEE RER
. BRATFEREORBAMR, HFRERK
FHEERRE AT, BRRAMEERER
HEEHARE IR FTEFTE. ERETKE
HMEYENTGHALS. HY. AL,
REERYE, FEBREAAFTPEARNOY
ﬂ]wm]

EAIEFXLR, HHIREEBO LRI
B &k (3940007°11000) X 107°, EHJ 263925
X107, HBHEEE (K3). AR3ITEFH
TIH As M He EGHARER/H . A NLEH
EHEY, B3R, BENERTANBEEY,
TEAKRB. L&, & G FPHLAASE
£ (R, HSBEHRPENERHOBR.

£3 WAMrgFEZi@bagHREaR (107°)

x X RBEeLR RBeatR HBRA LR HBatR FHy(E
T 22900 27800 394000 611000 263925
As 50000 75000 30000 12500 41875
Hg 170 3010 4600 2430 2552.5

S¥E: PEMERARLCERATTLONE KR

R4 BAMETEHREAPRESE (107°)
# 5 EewmE L guRmRE #® 5 FRERE & &
PRER K
96B—7 2530 96B—2 410 96B—6 100 Al 1

96B—8 2660 96B—4 660 95B—2 105. 6

96B—9 1220 96B—1 380 96B—5 80

96B—10 1880 96B—3 370 95B—1 77.7

SiE: PEARERAREEFRREFAEARECFBRESKRE KEW

3 H#iF

(D) EFRBBRAEETR, FREATESR
ERET MIMET K. 1 TET UMET KER
U BE R, A& ¥R Hg. As. Sb, Pb,
In FTERER, FERIEBEAFE ST,
SHFMEET YHE S0 F, ERECRAS
. B RNATFEOBER MEER A &Y
K.

(2) BT REMRAFHTSHY FHEIt
F{ERRER. RE, HIRTEHEMERRF RS
REBRERE, FABF RS H, X58XH
BRE SRR FRMEEZHKE (B HEY
HES SRy EOHR.DY

) EHERBARCEHERSFBEIRS —
LR, RERT TRHEETH, BRI (3
AT K. Bit, NETRBREERARE, R

XABF* Hg. As, Sb. Pb, Zn 5 KRH
PLEREARY, EABTHRELETRORT .

W BBRBEEXTETV A HEZRMKE,
HEFAREHIRILEFEIR, BEFALE, K
&, SEYEMAK, BRERE, 5k, BH
e R

G) B KERBELSERART KABAR
m., B2hTRM4EYEERY BB AR
BERY BB, &Y, FHRMSAEYER
TEYVHBEYEBEEEER. aTRART R
ABRUEERAEN, REEYRFRAEE R
ik, REHRLD, BEAMNBAET Ky —EH
R RBH K.
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Thallium Geochemistry and Its Ultra—Normal Enrichment

ZHANG Bao—gui, ZHANG Zhong, HU Jing, TIAN Yifu
(Institute of Geochemistry, Chinese Academy of Science, Guiyang 550002, Guizhou, China)

[Abstract]  The electronic configuration of thallium (TI) is 6s*6p* when Tl atoms are in the ground
state, Thallium has two geochemical valent states; Positively monovalent and positively trivalent, It
is mostly positively monovalent in nature. The electronic configuration and geochemical properties of
T1 make it possess double— edged geochemical properties, i. e. , on one hand it is sulpHopHile and
can be concentrated to form Tl deposits under low temperature conditions and on the other hand it is
lithopHile and is of dispersed occurrence under high temperature conditions. Under Low — tempera-
ture, high— sulfur conditions Tl is so strongly sulpHopHile as to take an active part, together with
Hg, Sb, As, Cu, Pb, Zn, Fe, Au and Ag, in mineralization of non—ferrous and precious metallic ore
deposits, but also in the formation of sulfides of Tl, Tl orebodies and Tl deposits. In Low—t‘empera-
ture sulfide deposits Tl, as a trace element in most case, is incorporated into sulfide minerals such as
arsenopyrite, stibnite, realgar, orpiment, pyrite, chalcopyrite, galena and spHalerite. Under high—
temperature and low— sulfur conditions Tl is strongly lithopHile in nature, As the geochemical and
crystallochemical properties of Tl are closely similar to those of K, Rb and Cs, Tl can be isomor-
pHously incorporated intoc feldspar, mica, ampHibole, dolomite, dickite, kaolinite, etc. , leading to
the dispersion of Tl. Thallium ultra— normal enrichment is TI—content higher than industrial tenor
(nX107*) or Tl—content 100 times higher than the average crustal content (0. 75X107°). Tl—con-
tent of mineral, rock, soil, water, living organisms and human bodies in mining district are remark-
ably higher than those in the non—mining districts. So they can be used as indicator of ultra—normal
enrichment,

[ Keywords ] T! geochemistry; Tl ultra—normal enrichment; T1 mineral; TI deposit; Guizhou
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