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Fig.2 Isotherms and isobaric lines of Fig.3 Thermal expansion coefficient as a function of

fcc and a-PbCl, phases temperature and pressure
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Fig.4 Variation of heat capacity of fcc and a-PbCl, phase

FEH IR E T B AR A 57 ] « mol ! « KL ARSI AL RS E AR R W iEir, |
Sa FERTEA R B TR BT 0 (8 Bl R 5 B 3G 0 i v /0y s 1 000 K & A [R) S5 iR 26 22 18] B 22 BE A% /N | 5 16 % 8 28 215 ke /Y
FEIE RO A BT A . ] 5b o IR BE A T B R L P G R R R A R 5 C A SRl 51t
FAENHEW BT . fee M a-PbCL, AHIE RV AE = =5 R T AR R B B0 2L, ik B CeO, 75 i ik = JE F 1 7
YR HRL .

FEWEVE T AL, Griineisen S ECHSE T I B, 38 2 o IS AR FE AR AL, 75 3 1) Griineisen 25U B IR 3 1 58 1) 42 1k
WE 6 Fin . B 3R 0 T+ Grineisen 2808 810/, ik 4 300 K B, JE5® T+ 2] 60 GPa B, 38/ T
24.7%,0 GPa F i 300 K _EF-5] 2 000 K B, 80K T 22. 100, Bl %5 5 A9 34 7, 6 BE X Griineisen 2
BB S ) 78 A5 AR AN [ B R VL RE T LLAR B A% Griineisen ZBOHE LY 1, 15 3 B £ FE VR BE BE R 7 A A5 Ak



%5 E OH,%:CeO, HETHEMMAET RN A FHR 133

TEOLANED 7 7 o A AR %) 5 T B B ) ) AR AR L 5 € A T 25 SR AT HL T, R BAR SO IR T 1
FEREEME A 379. 7 K, 8 25 N 25 R T R EE R 535. 0 K, Kanchana % ARl LDA 7 %15
R FEFER E N 349. 8 KR GGA L85 328. 1 K, Hisashige 25 AN 4 B9S2 36 4 480 K, AR
AR SO G 45 SR T 30 S AR (L N v DR O o A R A T A T 4 SR R T RE Y

250
7\5
~
200 - e
N el 200 |- QGO
I ~=—{.__2000K L oy el 58 )
\' ------- Y I > - .
i S [ EEESN L O SchkI2 S e
~ 160 - = ~ RSt
9 . 160K T me—e Lo150 | o
. L . AR
7 T N
L ..,____._- = r /,:‘/_'/
= 120 - 1000K = o
- o100 |- 2"
- ~ 7 g
73 ST .
e ' TEACH
so- 7 ——0GPa
/77 — = 10GPa — — 50GPa
I 7 ©+--30GPa T "T65GPa
| | | | |
0 500 1 000 1500 2000
JE3#/GPa /K
a b
B 5 fecfl aPbCLBHEERREBENTWL
Fig.5 Variation of entropy of fcc and a-PbCl, phase
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Phase Transition and Thermodynamic Properties of CeO, at High Pressure

WANG Yan, CHEN Nandi, HU Cuie, ZENG Zhaoyi
(School of Physics and Electronic Engineering. Chongqing Normal University, Chongqing 401331, China)

Abstract: [Purposes] To investigate the phase transition and thermodynamics properties of the Cerium oxide at high pressures.

[ Methods ]By using the first-principles density functional calculations and quasi-harmonic Debye model. [ Findings ] The phase transi-

tion and thermodynamics properties of the CeQ, at high pressures are investigated. [ Conclusions] The calculated equilibrium parame-

ters are in good agreement with the available experimental and theoretical data. The structure properties of the CeQ, are well repro-

duced. It is found that the fcc-Orthogonal phase transition occurs at 37. 3 GPa. The thermodynamic properties, such as Thermal ex-

pansion coefficient, heat capacity, Griineisen parameter and Debye temperature are obtained.

Keywords: CeQ, ; density functional theory; phase transformation; high pressure
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