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s 1012\/T S AH, =A,H U + A H C
- my + 12D, 0, - D, CUO
4 ® Debye .5 m AL H U ALH C U s
g/mol V 521.22 kJ- mol™'  716.65
enr’/mol . K mol™' D, 0, D, CUO 0, CUO g
S : m = 499.6 kJ mol™'  1220.3
12.01 V=12.01/2.25 T,=39%47.65K v 4.396 |5 -1 Cuo &
x 10%s™! 298.15 K E, graph- AH, =267.4 k} mol™".
ite  23.29 kJ mol™'. m =238.03 V=
238.03/19.05 T, =1405.4 K v 7.294x10°  (yo 4 6
g7 298.15 K E, U AH® = AH, + AH, 7
8.270 k} mol ™" .
- AH, =A,H U + A H C
+12D. 0, - D, CUO 8
AH, =H CUO g - H graphite
AH “12H O, —HUs . 9
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6 4 3.1. CUO g
Us—>Ug AwH U U  RECP relativistic effective core poten-
C —Cg AnH C tial C 0 6311G6"
1720, g >0 ¢ 12D, 0, °  B3LYP CUO g O,
Ug +Cg +0 g —>CUO g - D, CUO .
Cuo g 6 1 2.
1 CUO g
T/IK 298.15 373.15 473.15 573.15 673.15 773.15 873.15 973.15 1073.15
E/kJ mol™! 50.63 57.06 65.91 75.05 84.43 94.01 103.77 113.68 123.70
S/} K™ 'mol ™! 547.2 570.1 595.1 615.7 633.5 649.0 662.9 675.4 686.9
2 0, ¢g
T/K 298.15 373.15 473.15 573.15 673.15 773.15 873.15 973.15 1073.15
E/k} mol ™! 31.83 34.99 39.31 43.82 48.51 53.37 58.36 63.48 68.69
S/¥ K™ 'mol ™! 407.2 420.4 434.6 446 .4 456.6 465.6 473.7 481.0 487.7
T
3.2. CUO g Hy - Hay s :LM a + bT x 107
7 8 9 CUo g +cT7 x 10 + dT° x 10° dT 10
AH’ Us C H Sy = Sos1s =ng8 H(% +bx 107 + T x 10°
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+ dT x 10-6) a7 11 9 U's Swis =50.29
J K mol™" C Sxg1s =5.74F K 'mol ™"
a b cd Hogs 15 3 10 11
3—5 U's Hygis = Exgis = 8.270 U s H S
k} mol™" C Hoog 1s = Esg 15 =23.29 kJ mol ™" . 4.
3 Us C
/K a b c d
AH,./k} mol ™! ASe /¥ K™ mol ™!
Ua 298.15—941 27.393 -3.640 -0.958 27.271
U B 941—1048 42.928 — — — 2.79 2.97
Uy 1048—1405 38.284 — — — 4.76 4.54
C 298.15—1100 0.109 38.940 -1.481 -17.385
4 Us C H S
U a Up Uy C
/K
HIK} mol™" S/} K~ 'mol=" | H/k} mol™" S/} K™'mol™" | H/k} mol™" S/} K~'mol=" | H/k} mol=" S/} K~ 'mol ™!
298.15 8.270 50.29 23.29 5.74
373.15 10.37 53.14 24.02 7.90
473.15 13.42 56.66 25.29 10.90
573.15 16.69 59.94 26.81 13.79
673.15 20.24 63.15 28.53 16.55
773.15 24.12 66.38 30.42 19.15
873.15 28.40 69.69 32.43 21.59
941 31.55 72.00 34.34 74.97
973.15 35.72 75.60 34.54 23.87
1048 38.93 79.59 43.69 84.13
1073.15 44.65 85.04 36.70 25.97
1 2 4 7—9 =547.2 - 50.29 — 5.74 — 407.2/2
298.15 K AH,=H CUO ¢ -H U -287.6] K 'mol™
s -H -12H 0, =50.63-8.270-23.29 AG = AH — TAS
-31.83/2=3.155 k} mol™'
ANH® =AH, + AH, =270.6 — 298.15 x 287.6/1000
= 267.4 +3.155 = 270.6 kJ- mol™" =184.9 kJ- mol™".
AS"=SCU0Og -SUs CUO g
_S ~ 1728 0, AHY NS’ Gibbs AG 5.
5 CUO g AH® ASY A
T/K 298.15 373.15 473.15 573.15 673.15 773.15 873.15 973.15 1073.15
AHO/KY mol ™! 270.6 272.6 275.0 277.1 278.8 280.2 281.2 279.1 275.4
AS°73 K™ mol ! 287.6 298.9 310.2 318.8 325.5 330.7 334.8 335.4 332.0
AG/kJ mol ™! 184.9 161.1 128.2 94 .4 59.7 24.6 -11.1 -47.3 -80.9
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Abstract

Based on the quantum mechanics statistical thermodynamics and Debye solid theory we have successfully calculated ther-

modynamic functions energy entropy and Gibbs functions of CUO g

indicating that CUO g is stable particularly more sta-

ble with rising temperature and also providing the structural parameters of CUO g which are valuable for reference.
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