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AuZn  AuAl
2 AuwZ/n  AuAl M-S
R./nm D./k} mol ™! a;/nm~! a*/mm~?2 az/nm~?
X3, AuZn 0.2515 94.81 29.778 159.793 675.357
a*S AuZn 0.2623 52.13 30.811 142.878 481.745
a3 AuAl 0.2372 112.03 31.394 167.498 511.156
X'S AuAl 0.2407 323.17 19.508 76.011 682.398
9 0.2384 329.01
9 0.2339 322.26
3 AuZn  AuAl
w.Jem™! wex Jem™! B./em™! aJem™! Fo/ff nm~2 f3/fJ nm~3 f4/fF nm~*
X*3 AuZn 177.2 0.931 5.52x 1072 3.3x1074 8.929 x 1072 -4.457 179.663
a*S AuZn 142.1 1.079 5.08x 1072 3.9x1074 5.744x 1072 -3.028 123.982
a®3 AuAl 294.2 2.101 0.126 9.9x107* 0.121 -6.213 245.216
X'S AuAl 296.2 1.278 0.123 7.7x107* 0.123 -5.391 218.334
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AuZn  AuAl H S 4.
4 AuZn AuAl Au Zn Al
T/K 298.15 398.15 498.15 598.15 698.15 798.15 898.15
H 2.64 3.43 4.23 5.05 5.87 6.69 7.52
AuZn XX S 15.43 17.73 19.54 21.04 22.30 23.41 24.38
H 2.58 3.38 4.20 5.02 5.84 6.67 7.50
AuZn a*2 S 23.12 25.46 27.29 28.79 30.07 31.17 32.15
H 2.92 3.64 4.41 5.20 6.00 6.80 7.62
AuAl XT3 S 5.78 7.88 9.59 11.03 12.27 13.35 14.31
H 2.89 3.63 4.40 5.18 5.99 6.79 7.61
AuAl a’2 S 15.09 17.20 18.92 20.37 21.61 22.69 23.65
H 9.28 11.87 14.48 17.13 19.81 22.54 25.33
Au S 47.32 54.76 60.56 65.33 69.39 72.95 76.13
H 9.38 11.97 14.65 16.89 20.33 23.32 26.41
Zn S 41.59 49.07 55.09 60.19 64.65 68.65 72.30
H 11.02 13.52 15.14 18.89 21.76 24.75 27.87
Al S 28.33 35.55 41.42 46.43 50.87 54.87 58.55
2 2 AuZn - mol™ K. Zn a=22.38J mol "
X’S AuZn 'S AuAl X'S  AuAl &’3 K' 5=10.04F mol™" K? ¢=0.00 A4 =7.12 kJ
AH, - 94.81 mol™" B=88.91F mol " K. Al a =
-52.13 -323.17 -112.03k} mol™". 20.67 J- mol™'s K" b =12.38F mol™" K? ¢ =
AuZn Al 1336.16 692.7 0.00 A=6.71kF mol™" B=93.13}F mol™ " K.
931.7K 10.2 9.2  10.0 em™ mol ™ Au Zn Al H
5 6 298.15 K Au Zn S 4
Al E 47.90  11.02kJ mol ™' 4 3 7 8 9
H. 20 4 10 Au AuZn  AuAl
@a=25.69F mol™ K" b=-0.73F mol™" K? AH, AH° AS°
¢=3.85F mol™ K* A=7.66k} mol™' B=98.95] AG° 5.
5 AuZn  AuAl AH° AS° AG°
T/K 298.15 398.15 498.15 598.15 698.15 798.15 898.15
AH° -110.83 -115.22 -119.71 -123.78 -129.08 -133.98 -139.03
AuZn X*3 AS° -73.48 -86.10 -96.11 -104.48 -111.74 -118.19 —124.05
AG° - 88.92 -80.94 -71.83 -61.28 -51.07 -39.65 -27.61
AH° -68.21 -72.59 -77.06 -81.13 -86.43 -91.32 -96.37
AuZn a*3 AS° -65.79 -78.37 - 88.36 -96.73 -103.97 -110.43 -116.28
AG° -48.59 -41.39 -33.04 -23.27 -13.84 -3.18 8.07
AH° —340.55 —344.92 —348.38 —353.99 —358.74 —-363.66 —-368.75
AuAl X'S AS° -09.87 -82.43 -92.39 -100.73 -107.99 -114.47 -120.37
AG° -319.72 -312.10 -302.35 -293.74 —283.35 -272.29 -260.64
AH° -129.44 -133.79 -137.25 -142.87 - 147.61 -152.53 - 157.62
AuAl @3 AS° —-60.56 -73.11 -83.006 -91.39 -98.65 -105.13 -111.03
AG° - 111.38 -104.68 -95.87 —-88.21 -78.74 -68.62 -57.90
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Abstract
The structure and potential energy function of the ground states and low-lying excited states for AuZn and AuAl molecule are
studied using B3LYP method. Their analytic potential energy functions are in good agreement with the Murrell-Sorbie function
and the ground states is X*3 and X'3 for AuZn and AuAl molecule respectively. The adiabatic excitation energies of a* for
AuZn and @*3 for AuAl molecule is 435.29 and 199.91 kJ/mol respectively. The electronic and vibration energy or electronic
and vibration entropy of the gas molecules are assumed to be the corresponding values of their solid states. The relationships of

thermodynamic properties of formation reaction and temperature have been calculated based on this approximation.
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