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REANALUFERFAS BN XHEARUMHABER . EZE RWE L L 13GPa & ¢
T HREZHNEHT ARREGERT XTHAUE. FREF.ELREIREREE R
REBE HEREBMENEATEHN BN, SHALRGELRERML KA EZRM &
WRESHMA. B Brch REAFTEANALRER pVHARADA R ENS, BHEFH
Kr(0)=228GPa, 2 AN, EXRT W RBEF Zr X Sn WXFRRRERRERS H R A
WEERE.
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EEARFSGPam AREM UM BETELAGHWMBIR, X T @it SO, RRTAAHR
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SnO(BAIREASO ALK —MEEY Y. BRAMNEXE M SnO, W EERM T8N IFEH
MBS FF R B SnO, BEE M ARESEESA AR R R)—HAH (M F)—aPbO, H(F Hf
ROWMRFAAZCS EHBIHGHIE KRR AFESRMERARANEE L L., EFHRIERC,
EXRBAT . HETEWOBEERBEETYNBEEREEDLRL. I THBRRABEAFABEEN
TRAXFRFAKBRNGOREEENEW, MALERSEHEE . EZR . BEHES 13 GPa &4
T EZENEEY HEARETTRERMY XM HUE TR RAESEEENEL, HEBXARY
A K~ Birch REF .
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EXREYETEFHRIQE TR, ME Zr.Fe £ A PR & B AN, Ze K 0~1.73)5 .Fe 4 0. 05% ~
0.29%(F 1 FMERBTEBERBRAFIRTEFRAZIBLZINTHERTEMITEKD .
LIRT, A EERAUERRER BT R AR R ERNRE T EAEY 30 um, HHT.

£1 BLBLKBRTRUHFHER
Table 1 Results of cassiterite crystal by electron-probe analysis

SnO, ZrO, ZnO BaO FeO Na, O K,O Al, O, CaO MgO SiO,
98.0316%  1.7303% - - 0.2381% - - - - - -
Note:Symbols ¢ — ’denote that content is under low limit of electron-probing analysis.

2.2 SRR

RAEEHEENHTRELSRLSENEEGBSROBESRYZR. TRPFANEERE Y
ERAXM IR ER (DAC), £RNIGHEERN 500 pum, HEZHB RN Tl RERKA . EEY
75 pm, PLHEMBEHERRN 200 pm, EAGREYWRAMEEN RS NaCl, #FHIRERNBER X
wk(12].

TRFAEEH X HEAMHEAR(EDXD), BEE 20 MK 15. 048°, F A & KT NaCl #9175 45
ERTH M. RABGAE Y FRENREN X HLMHES, AS X ARK/NY 30 pm X 20 pm, HiE
NaCl MREFTBRIFEXLREH",

2.3 BmESYMWE

WE 1, AT E R B S ERY R
FRIEWE, F| A Maestro 34, 3K18 48 /™ 45 E ¥8 X3 B B4
RER(Euw) . BREREBARAR

Eu: X dy, = 6.199/sin8
FHE AR B B T 6] BE e o ¥ 2K 48 B0 T JA BE 45 R AL —wA“—4L 262 GPa

J&F A Uniteell B BRERH H RBSH. 9.09GPa
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3.1 XWHR A\ e~ 624GPa
WE L RAEH, EERT, LR E S0 ”dkﬁ_ﬁk*-ﬂ_Au£§E

B BE B A E M 2 L 9 R T I B MR
BEALR A, FEANE AR o, B 5 B 1 G o 4 A 540 GPa
2.04 GPa

WMEA T H (FE 5. 4~9. 62 GPa [ 7 B, NaCl
MCIORESHESAOD REMNETWREE 1.01 GPa

Intensity

13.09 GPa

B, MBS 10,200,111, (211, S 85 8 § 2 §
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Fig.1 Energy dispersion spectra of in situ X-ray diffraction
{1— %[4 - K,T(O):”: (Vo/V)¥* —11]) of cassiterite at room temperature and up to 13 GPa

(So and Ga represent diffraction peaks for NaCl and

MERER prVHETEB/D FEHME . B K (0=
4, BFH Brch REFEMH—HER,. B H K0
=228GPa, M pV/V, XRER(BE DU FH ARELELE RS Hazen S 45 B3,

T301 stainless steel, respectively)
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Table 2 Unit-cell parameters of cassiterite at L.op q'aﬂ.u 5
room temperature and up to 13 GPa : o
% V., O
No. P ¢ ¢ Yemr o
/(GPa)  /(nm) /(nm) /(am®) o ¢ o
< ] o

Sn0,;-01 Lol 0.4731(2)  0.3184(5)  0.071255(9) 5 [ 4 janochulk sample)® R Y
Sn0,-02 2.04  0.4722(4)  0.3185(8) 0.071014(165) W Jiang(nanocrystal sample)®!
Sn0,-03 5.40  0.4699(4)  0.3176(10)  0.070146(194) A Hazen®
Sn0,-3-1  5.73  0.4699(4)  0.3172(9)  0.070034(176) ¢ This work ,

- 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) ool . ] , )
Sn0,-05 7.32  0.4684(5) 0.3163(12)  0.069393(239) 0 10 20

p/GPa)

Sn0;-06 8.28  0.4682(6)  0.3155(13)  0.069162(255)
Sn0,-07 9.09  0.4679(9)  0.3146(20) 0.068896(381) B2 BAaMpV/V, XK
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

3.3 ZRaIW

M 2 a1 F H,5n0, @& a.c MV HpEEE KT H/D. E 3, Hazen™ X4 RB AR E
BIRRIEMESBF o BT REEA R c BIFE. ARCBRERENBOFRURASR, HkEE
HWK(>8 GPa)ra.c AIWERZSHAREBRAVUE. SHASRBONLRSEEML (R 3. H
D AREBFWWENRBESHERA. EBERA . EABHSKELSNNEHRESHELKIWEMBEKR. U
MRS RET RSB aRESENNE=E— M, B 2 B Jang®™ Xt KBRAESH
K*REENELRERDATFTEX— R, BHHEAKRLRS Jiang LRE R, IEHESNEHFRNEE
BAEXKESSESERAKMEERRA.
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Fig. 3 Unit-cell parameter of cassiterite change with increasing pressure

XRBAOT Sn0, WEBESHBEFENXREDY., ARLEHESRRAZHENESEYT E A,
BaP Zr FEEH. SKEAES Zr' # Sn'* 2K EZ 42504 0. 072 nm F 0. 069 nm, BF A Y Zr't if it
KFAEFBEH Sn'  #A SnO;, BT, 2B HHAKE K. Gaillard-Allemand™) & i3 XF 4 47 G 4
(Smi-.Zr) 0, EHKHREIM, H Zr SR, EREKN a.c.V HREB A, RELRELE 5
=0.0010x+4. 1488 R (K H y HEMEBRH I F Wiz N Zr 7 (Sni—, Zr, ) O, &% &+ & EE /R4
BOLBEAKLEASPFIHE 1. 5%H Zr B Sn, WREEFIRKA0.1%. A4, BRKERE
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fP Zr B AREMBIESS, 5 Hazen HRTW LB ATE N, N BMEE,. BEFHE RS Hazen &
RE—H. MEEOFARSREREATSEHERBR WA Zr WIRABKTH G RENIUES
th, REBATR Fe ERAFTHATIRE/NMBEEAL W, FURITAN . BG&EF Zr TR Sn
MEARRREREBERAFARIRH O RBESBRMANEEREA,

0.072
®3 Sn0, REFESMRLE X’ o This work
Table 3 Parameter comparison of a4 4 Ref. [6]
the equation of state of SnO, 0.070} a AN,
i .
v, Ko E .
° R T Shape of sample Ref. 35 b
/(nm?) /(GPa) 0.068} .
0. 071541 228(4) Powder(30 um) This work
0.071533¢*> 270 Nanocrystal(8 nm) [8]
0.066 R N
0.071496 224(4) Single crystal (6] 0 5 10 15
218(D) (100 m X 100 pm X 30 pm) PiGPa)
Note; ( * ) Volume was calculated with a and ¢ Hd4 BEFSHV 5XMI6IBIFER LI
by V =a?eli62, Fig.4 Comparison of V between this work after
(* *) Numbers in brackets are K'1(0). modification and Ref. [6]
A3
4 & ®

(D RRBAEER BEES 13 GPa KT RRAEME. 500 &K S HREE S #9318 KT8

Q) EHARHE X THUBELR S, ANREHIENRES BT RS GHEDRUEM/LA;
Q) EXRRBET Y, Zr XM Sn WERRARBRANHERBGONRRSE MAEH G RIEER
ETHESE R,
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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 of Geochemistry ,Chinese Academy of Science ,Guiyang 550002,China;
2, Institute of 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
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