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122 WF 5% ( Gulson and Jones, 1992; Sparrenberger
and Tassinari, 1999 ; XI| £ ¥ 4¢, 2007 ; Yuan et al. ,
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Z, (% )N 57.43, GBI (2) L EH TR
BN Z A8, T332 Ph 7E8 A th Y BN TG fLEE E R
340 (kJ/mol) , F5 44 Hi A F D, M 8.37 x 10 (em’/
s), Bl Pb 7E85 40 h 4 UK Arrhenius 757 F2 A 35 «
D =8.37 x 10 " Exp[ (340k]/mol ) /RT] em’/s (
1) o Bk —Z5 8, JATRTAEA [F] RUBE b X6 b Jo
it e Ph [A) 0 2= 05 B IR AFRE ) #EATHR T

2 B Pb v E I E

S D 4 TH A 1 A A A A A0 45 B AR 0, B
S W () EE 204040 PN R I et Je 2R LRI 2R A 0
7 2R i Bk, AR EE I S R TR A AL
BRI . BRI (To) 5809 5 B HE Y iz
] — TR 4 B A7 A S 1k (RIZED™ Py vh
BRIV BB A 0 T ok ) B 20 R IR B i i I 5 3R
TR % T S e 114 1F (8] 07 2 — 209 ( Dodson, 1973
Wright et al. ,1995) . 7EZISVe HIMAR R b, B PR

1(°0)

1000 800 600 400
_30 1 1 1 1

E =340kJ/mol

-40 D,=8.37X10%cm’/s

=z i
B
g, -50F
] i
=
-60}-
_70 1 1 1 1 L 1 1 1 1 1 1 1 L L1
7 8 9 10 11 12 13 14 15

10000/T(K™)

&1 245 Pb P81 Arrhenius [K] i

Fig. 1 Arrhenius plot of Pb diffusion in cassiterite
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7] ] Dodson /A203k3154 ( Dodson , 1973, 1986) :
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Fig. 2 Closure temperatures for Pb in cassiterite
at different cooling rates as a function

of effective diffusion radius
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1100°C , fE 422147 Hh 43 51l Ry 450°C i1 780°C, T 8 K
A Sr i B TR EE B A, MR A HEFE R 1°C/Ma
B, AR BeEAR T (8 A 0K Ph ) 35F P i
JE2h 520°C, Imm 2% 119 85 £ J0RE o 5 AT I B2 R
790°C s A/ [A] 25 14 °F 5 A v Ph %) 3= PR BE 4 0l
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Fig. 3 Comparison of T, for Pb in cassiterite and for Pb and
Sr in other minerals ( Diffusion data of apatite, rutile and

zircon cited from Cherniak and Ryerson, 1993; Cherniak,

2000; Cherniak and Watson, 2000)
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AR T X R E T 23 I R P8 B3 S T
JHRE B A LAY (Farver and Giletti, 1989 ; Cherniak
and Watson, 1994) , ¥4 HUHE HI B4 URL A 7
P 21 3 FRAE 1 2 i, T — A AT SRS R Di/o” o
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FH, 0 R, Di/o’ =0. 03 5 PRI O AL
JCE A B SZ Y WO IR i B s 4124 Di/o?
<0. 03 i, HAZ AL TCR MR B ARAE 5 10 24 Di/o >
0. 03 I, HAZ 0 AL T 2R 1M B2 52 47 B A s il
(Crank, 1975) .
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Fig. 4 Preservation time of Pb in different cassiterite

grains as a function of temperature
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Fig. 5 Comparison of Pb, Sr and Ar diffusion

in cassiterite and other minerals
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Abstract: As the most important ore mineral in various tin deposits , cassiterite plays an important role in direct

dating of tin mineralization and revealing ore genesis through the study of its U-Pb/Pb-Pb geochronology. In this

paper, the diffusion parameters of Pb in cassiterite were calculated ,and the closure of U-Pb isotopic system in the

term of diffusion dynamics was discussed. In addition, the retention of Pb isotope information in cassiterite under

different temperatures was also discussed. The results reveal that the closure temperatures of U-Pb in this mineral

are relatively high, and its U-Pb isotope system could be easily kept closed under most geological conditions in

various tin deposits. Compared with other isotope systems commonly used as geochronometers, original U-Pb isotope

information in cassiterite should not be easily lost by diffusion. This conclusion obtained in this paper provides an

important theoretical basis for the reliability of cassiterite U-Pb dating, and will further promote the development of

geochronology on hydrothermal deposits in China.
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