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Abstract

In present work, we studied the spectroscopic and thermodynamic properties for
(SeyBr,,Se;l;) molecules. This study included the potential of bonds (Se-Br, Se-I). The results
showed that the spectral dissociation energy for(Se,Br,) molecule which was(4eV) and
for(Se,l;) molecule was(3eV) and the vibration modes for the two molecules were studied.
From the results, the high occupied molecular orbital HOMO) calculated equals
(-9.58248evV) and (-9.44205ev)for (Se,Br;) and (Se,l;), respectively, also we calculated the
total charge density and electrostatic potential in 2-D and 3-D.

The Thermodynamic properties behavior have been studied as a function of temperatures in the range
(100-1000)K . The results show that the heat of formation, enthalpy, heat capacity and entropy are
increasing with increase the temperature, while Gibbs energy was decrease with the increasing the
temperature.
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Distance Angle Dihedral
Atom | R(A°) | Opt. (6°) Opt.| (®°) |Opt. A|B|C
Se .000000 0 .000000 0O | .000000 0 (0|00
Br |1.433429 | 1 .000000 0O | .000000 0 (1|00
Se [2639291 | 1 38.085940 1 |.000000f 0 (2/1|0
Br |1.405827 | 1 |146.355300| 1 | .000000 1 3|21
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Distance Angle Dihedral
Atom R(A°) Opt. (0°) Opt (P°) Opt. A|B|C
Se .0000 0 .000000 0 .000000 0 0|00
| 1.595812 1 .000000 0 .000000 0 1/0(0
Se 2.588797 1 30.598280 1 .000000 0 2|10
| 1.532509 1 146.281300 1 .000000 1 3|12]|1
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Wave number Wave length

No. vibration v(em™) Ap)m)

1 39.95 250.3129

2 129.78 77.0535

3 194.59 51.3901

4 230.26 43.4292

5 318.04 31.4426

6 452.51 22.099
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Wave number Wave length
No. vibration v(em™) Ap)m)
1 24.47 408.6637
2 31.66 315.856
3 92.45 108.1666
4 191.95 52.0969
5 373.41 26.7802
6 425.23 23.5167
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Thermodynamic Values at 298°K, 1atm Unit
properties
(AH{)Gass3l) 3 ) a -16.472 Kcal./mol
(Cp) Ay ) Al dadd) 18.4918 Cal./K/mol.
(H) ) 4435.7337 Cal./mol
(S) 9 AN 88.0736 Cal./K/mol
(G)SJ;J) Cia A8 -21810.1991 K.Cal./mol

(298°K)4d ) 5 ) ja da 3 aie (Seqly)Adjad &) al) (al s :(6)J st

Thermodynamic Values at 298°K, 1atm Unit
properties
(AH{) a8l 3 ) a 6.933 Kcal./mol
(Cp) LAl A 18.660 Cal./K/mol.
(H) ) 4670.5219 Cal./mol
(S) 5N 94.0326 Cal./K/mol
(G aY a4l -23351.1929 K.Cal./mol
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