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Table 1

Zr0, BRI ERH 2 EBiE

Raman spectral data of the monoclinic and high pressure phases of ZrO,

Monoclinic phase(P2,/c)

Orthorhombic phase(Pbca) Orthorhombic phase( Pnam)

Symmetry Kourouklist”  Quintard®  This study This study Hainest® This study
A, 97 102(s) 179(m) 149(m) 172(w)
A, + B, 177 179(s) 179(s) 198(s) 163(s) 188(s)
A, 190 190(m) 190(s) 213(s) 167 (m) 196 (w)
B 222 224(m) 222(m) 229(m) 201 (vw) 263(w)
‘ 270(w) 349(w) 239(w) 323(w)
A, 306 305(m) 306(m) 372(w) 279(w) 413(m)
B, 335 334(s) 334(s) 387(s) 341(vw) 418(m)
A, 347 348(m) 347(m) 413(m) 362(m) 434(m)
B, 383 381(s) 382(s) 446(m) 378(m) 456 (w)
B, 383 385(s) 382(s) 470(s) 387(m) 470(s)
A, 477 476(s) 475(s) 493(vw) 413(m) 593(w)
B, 503 505(m) 501(m) 525(w) 436(s) 624(s)
B, 538 536(m) 537(m) 593(m) 561(m) 661(s)
A, 558 556(m) 558(m) 608(s) 569(m) 675(m)
B, 615 616(s) 616(s) 682(s) 601(m) 725(m)
A, 638 637(s) 637(s) 763(w) 622(m)
B, 757(w) 757(w) 661(m)

Note:Band intensity, s—strong, m—medium, w—weak, v—very.
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and quenched to room temperature
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Investigation of Phase Transitions of ZrQO, under High-Pressure
and High-Temperature Conditions by Raman Spectroscopy
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(1. Guangzhou Institute of Geochemistry ,Chinese Academy of Sciences ,Guangzhou 510640,China;
2. Instutute of High Energy Physics sChinese Academy of Sciences,Beijing 100049 ,China)

Abstract: Using argon as a pressure medium, the phase transitions of monoclinic-structured ZrO, under

high-pressure and high-temperature have been investigated by means of in-situ Raman spectra method

and a laser-heated diamond anvil cell (DAC). At room temperature, the baddeleyite-type ZrO, begins

to transform to a new phase at 3.4 GPa, Raman bands from the new phase become prominent at

10. 4 GPa,and this new high-pressure structure retains up to 15. 3 GPa, the highest pressure before

heated. The new phase has been identified as Pbca phase. Raman spectrum of Pbca phase is presented

for the first time based on our experiments. At pressure of 15. 3 GPa the Pbca phase was heated by
YAG laser to about 1000~1500 °C ,and then it transforms to a PbCl, phase. This phase is stable up to

23 GPa,the highest pressure in this study.

Key words: baddeleyite; high-pressure and high-temperature phase transition; Raman spectra; Pbca

phase; Pnam phase



