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Abstract

Antimony can form a series of oxides, including Sb,03, Sb204, Sb205, Sbs013, Sb20 and gaseous SbO.
Among them, diantimony tetroxide (Sb204) is known as a conventional flame retardant and cata-
lyst. As a mixed valence oxide mineral, diantimony tetroxide has interesting structures and prop-
erties. This mineral has two phases at ambient conditions, a-Sh,04 and -Sb,04, and the latter was
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considered as the thermodynamic stable structure. Using synchrotron X-ray diffraction combined
with diamond anvil cell techniques, the structural evolution of Sh,0, was studied under high
pressure. According to in situ high-pressure absorption experiment, the properties of semicon-
ductors change from band gap broadening to band gap narrowing above 30 GPa, the band gap of
the Sb;04 decreases normally with the increase of pressure. Even though no new diffraction peak
was over served in XRD patterns up to 50 GPa pressure range, an isostructural transition in
p-Sb204 happened above 30 GPa. The corresponding bulk moduli of monoclinic $-Sb,0; and
B’-Sb204 change abruptly, from 100 GPa to 190 GPa. There is an uneven Coulomb repulsion force in
the crystal space of the lone pair electrons of Sb3+, which leads to the sudden change of the proper-
ties of the crystal during compression.
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PUSEAL 486 a-Sby04 Al 5-Sb,0,4 43 1T 19 128 40 SEARAE FUBEF /5 SR K FFEHT RN RART 4
R[] [2]. BT 4 Sh* AN S PRI AS R SRR ES T, RAWRECALGE LS, 3R A T &RA
A Sb,0, 45K 5 52 I [3] [4] [5]- DA HRIEIEH, a-Sb,O, fAARTE 27.3 GPa & 136 H Py KA 7 B
SEMIMAR, 7F 3.3 GPa I E K IS H , di AR S5 F M a-Sb,0, (75 B Pna2,) % 45 l B-Sh,0, (25181 EE C2/c),
HANK B A AT A 4% BN AR S 1 SR AR S5 F[3] . ZSRI R B B A EL o FHELAT B oy P M AR 35 55 R BB 471
IFaEE, MRS T p-Sby0, B i Fese MR IR o SR, B il s — M R T 548 H o-Sb,0, 7T BE
BT mta g M R (6], EF RS BT miaE it NSRENMAERE, XML
IRET U RN H AT R IR M () LA 25, B EHR 2000, M o IESSAHE] B RHHE I e
BN 0.9 eVIARHBAL[6]. N 1B SR RHI i fa e e, A SCNRREEMR R B, I & &k
WIS T Sz, kST 7T SR RTE B N IS MIRRIE, ATTTS H Sb,Oy 45 K e P AL J2 oo s 45 W 15
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Figure 1. The optical images during compression
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Figure 2. Absorption spectrum of Sh,0O,4 under high pressure
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Figure 3. The bandgap of Sh,0, under high pressure
3. BETT Sh,O0, W PRAEE Tk

TEMEIEFEF, B-Sh,Oy db I BRZE T7 T 3G N 28/ AR, 0T DLUE PRI 7 Bk 34 1 %
A3 5 AR IR ASHI T R, AT CAERACE N B 42 GPa (i fE T, -Sb,O, HHL T 1K /15 S AR .

r RN SRR BB A 2 I SE AL 3, AT 5 B0 BR AE S Y PR, o —LephRH R IR
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MISLAARETEA O, i YA HEL 1 EEAR e T80 T i B e 8 B e 38 s 1 BRI i 35 9] 2 AT ki
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Figure 4. XRD patterns recorded during compression. The selected region shows the XRD patterns of the $-Sb,O,4 phase
from 35.5 GPa to 50.7 GPa
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Figure 5. Pressure-induced changes in lattice parameters of Sb,O,4 during compression
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Figure 6. The red and blue solid curves are the Birch-Murnaghan equation of
state fitted to the two phases.
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