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Table 1 Results of cassiterite crystal by electron-probe analysis

Sn0, Zr0, ZnO BaO FeO Na, O K,O AL O; CaO MgO Si0,
98.0316%  1.7303% - - 0.2381% - - - - - -
Note:Symbols — ’denote that content is under low limit of electron-probing analysis.
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Fig. 1 Energy dispersion spectra of in situ X-ray diffraction
{1— %[4 — K/»,‘(O)][ (Vo /V)H*E3 —17} of cassiterite at room temperature and up to 13 GPa
(So and Ga represent diffraction peaks for NaCl and
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T301 stainless steel, respectively)
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Table 2 Unit-cell parameters of cassiterite at Lor i'a O
Br" 0
room temperature and up to 13 GPa -4 0
MQ‘ o
P a c \% o o
eomm g
/(GPa) /(nm) /(nm) /(nm?*) - L3 . o
- - < L S o
Sn0,-01 101 0.4731(2)  0.3184(5)  0.071255(94) = O Jiang(bulk sample)t o m o
Sn02-02 2.04  0.4722(4)  0.3185(8) 0.071014(165) W Jiang(nanocrystal sample)®®!
Sn02-03 5.40  0.4699(4)  0.3176(10)  0.070146(194) A Hazen'®
Sn05-3-1 573 0.4699(4)  0.3172(9)  0.070034(176) ¢ This work /
. I Fit to the Birch EOS with K.(0)=4 for this work
Sn0,-04 6.24  0.4693(4)  0.3171(10)  0.069852(186) 09l . , , ,
Sn0,-05 7.32 0.4684(5)  0.3163(12)  0.069393(239) 0 10 20
Sn0,-06 8.28  0.4682(6)  0.3155(13)  0.069162(255) Pl(GPa)
Sn0,-07 9.09  0.4679(9)  0.3146(20)  0.068896(381) Kz 84 pV/V, KR
Sn0,-08 9.62  0.4677(10) 0.3145(23)  0.068800(446) Fig. 2 Relative volume(V/V,) versus
Sn0;-09 13.09  0.4657(14) 0.3140(30)  0.068094(570) pressure for cassiterite
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Fig. 3 Unit-cell parameter of cassiterite change with increasing pressure
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Table 3 Parameter comparison of o A Ref. [0]
the equation of state of SnO, 0.070} A AN,
0 Ko g “‘
, , s Shape of sample Ref. § *
/(nm?*) /(GPa) 0.068k .
0.071541 228(4) Powder(30 pm) This work
0. 071533 270 Nanocrystal(8 nm) [8]
0.066 L L
0.071496 224(4) Single crystal [6] B 10 15
p/(GPa)
218(7) (100 pm X 100 pm X 30 pm)
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Note: ( * ) Volume was calculated with a and ¢
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Fig. 4 Comparison of V between this work after

modification and Ref. [6]

by V. =a?cM9,

( * %) Numbers in brackets are K’ (0).
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Equation of State of Cassiterite at Room Temperature and up to 13 GPa

JIANG Xi'*,ZHOU Wen-Ge',LIU Yong-Gang',XIE Hong-Sen',ZHANG Huan'"?,

LIU Jing®,MA Mai-Ning”, LI Xiao-Dong”, LI Yan-Chun®

(1. Institute o f Geochemistry ,Chinese Academy of Science ,Guiyang 550002,China;

2. Institute o f High Energy Physics ,Chinese Academy of Science ,Beijing 100039 ,China;

3. Graduate School of Chinese Academy of Science,Beijing 100039 ,China)

Abstract; At room temperature and up to 13 GPa,in situ energy dispersive X-ray diffraction measure-

ments for a natural cassiterite, collected from Gejiu tin deposits, Yunnan, were performed by using dia-

mond anvil cell instrument with synchrotron radiation at BSRF. The results show that cassiterite is

stable up to 13 GPa and its parameters of unit-cell decrease with increasing pressure. On the other

hand, the parameters of unit-cell we calculated are bigger than these of former experiments with syn-

thetical cassiterite. According to Birch equation of state, K;(0) =228 GPa. For natural cassiterite crys-

tal,it is believed that Zr replacing to Sn may be the reason for expansion of unit-cell.

Key words: cassiterite; synchrotron X-ray diffraction;parameter of unit-cell;equation of state;isomorphism



