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Physical Properties and Intrinsic Defect of YPO, Crystal

LU Xiaoxiao, LIU Tingyu, FU Mingxue, LI Jin
(College of Science , University of Shanghai for Science and Technology » Shanghai 200093 , China)

Abstract: The physical properties and intrinsic defects of YPO, crystal were studied by computer
simulations with the GULP software. The calculated results show that the crystallographic data
coincide well with the experiment results by using the existing potential parameters. The relaxed
fitting strategy shows the YPO, crystal has the most energy of strain resistance in ¢ axis. The
thermodynamic calculations and results show the contribution of the vibrational entropy to the
intrinsic point defect formation energies can not be ignored under high temperature. The calculated
results of defect formation energies indicate that the oxygen vacancy and the oxygen Frenkel
disorders are formed more easily.
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Tab.1 Three sets of parameters of interatomic potentials

used in the computer simulation of xenotime

“BRECH 1 R AR A SR

iia==:1 A/eV ©/nm Cx108/(eV « nm®)
O—P—-0 29526.977 0.0211377 50.477
P—0O 27 722.000  0.018 190 0 86. 860
0—0 18 447.158 0.034 364 5 192. 580
“B4 1 1 71 three-body #5441
a2t k/(eV » rad2) 0/
O0—P—-0 3.50 109. 470
P—O—P 3.50 109. 470
“BRELT 27 A AR S
PIg=—<= A/eV ©o/nm Cx105/(eV « nm®)
Y—0 6 532.426 243 0.024 017 3 0
00 1 033.456 662 0.034 410 4 0
“WRELET 27/ Morse 21
=< D/eV a/nm 2 ro/nm
P—0 3.47 241.153 0.16
“WEELE S”IMAH EAE IS4
== AleV ©/nm C%x10%/(eV + nm®)
YO 11 716.218 0.025 350 260.217
P—0 1 388.770 0.036 232 175. 000
0—0 9 034.208 0.019 264 19. 880

SN R PR N BE XS YPO, A i L A A7
A AN AT WS B RE IR 1 BEAS ARG SR iR Y
RE A PR AR FZH R B K. YPO, A A
ik s BRI A IR S0

aln Zvib
oT

hoy7t
Ly = ;wkZ[lfexM*ﬁ” (5)
s Za ARSI 3 R EG Rk HHEEG T
WLRE 5 w i NAHIE ho ROt TRER .

BATHIA YPO, SRARASAE s B 09 5 B T2 1 e

i, AT AR FE A by 3 SR A BT R
e RRER TR AN

E=E -E +E, (6)

K By Roe#eny YPO, g b sl b i 9 5L RE

it By 584 YPO, @AM SRE T ; B AT 6k I

IR IE AR B AR SO G2 ok W IR 42 4R

(YPO) IAAE 53 8RB A 4828 AL B 25 6 L 4225 0

S WP BB A EL ST BRI S JBE AR
J 5 ) AR v R B -

2 HHSERSHE

2.1 YPO, REEMSHMITHELER

T Bk T BN A SR ] S R
L7 WS 27 R “WRELHT 37 IS Hx YPO, fh ik
PEATESAACTT 3 1A 00 A A B
AR RS RS LA R & Ik 2 iR V
B NER 2 FP T DU L RAR S SR A R 6]
R R RZE/NT 5% - B LA, SCHRL16 T SCRRE3 148
RS A .

S(T) = RInZy, + RT 4

&2 YPO, Bikr)mEEHRUAIRRIELE

Tab.2 Comparison of initial and final structures of YPO,crystal

PRS2 VX10/mm®  o/om c/mm R s R s A o
FIE 284.985 0.688 1 0.601 7 0.223 0 0.237 3 0.154 3 0.240 9 0.250 7 102. 643 112.990
B 1 285.751 0.675 8 0.625 8 0.229 4 0.250 7 0.149 3 0.2357 0.247 7 104.298 112.118
1R2E/ % 0.27 -1.8 3.99 2.86 5.04 =82 -2.1 -3.7 1.61 -0.7
BELH™ 2 286. 204 0.676 7 0.625 1 0.230 3 0.249 7 0.149 0 0.234 3 0.247 6 106. 249 111.106
1R2E/ % 0.43 -1.6 3.88 3.23 4.47 -3.4 -2.7 -3.8 3.51 -1.6
W5 3 288.359 0.681 1 0.621 6 0.230 2 0.250 0 0.150 3 0.238 9 0.248 6 105.273 110.610
1R/ % 1.2 -1.0 3.57 3.22 -2.6 -0.8 -0.3 2.56 -2.1
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Tab.3 Calculated and experimental values of the elastic constants of YPO, crystal GPa
*d‘ *‘4’ Cll ClZ CIS C33 C44 CGG
S 220 55 86 100 103 90
Mg 1 338 59 100 295 77 26
Wi n 2 244 44 103 303 73 37
W4z 3 287 49 90 279 67 32
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Fig.2 Effect of vibrational entropy imposing on the intrinsic
point defect formation energies in Xenotime 1,

Xenotime 2 and Xenotime 3
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Tab.4 Calculated defect energy of YPO, crystal

R E/eV &bk E/eV RETUREE  E/eV
Ve o 25.29 Y -9.29 Y 8.12
V5 11.38 of -1.97 0 4.71
% 86.05 ps- -51.11
Yp 58.53 By -35.47
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