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Studies on structures and properties of glycerol and 3 — hydroxypropionaldehyde
by density function theory method
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Abstract: In this paper the glycerol and 3 — hydroxypropionaldehyde structures is modeled by using
density function theory ( DFT) method at the level of ( GGA) — VWNBP and the DND basis set. Then
their geometrical structures electronic structures Fukui frontier orbital and thermodynamics properties
have been computed providing theoretical basis for the study of the structure and activity relationship of
these compounds.
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Fig.1 Geometric configuration and part of the bond length of Glycerol
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Tab.1 Natural charge
3 - 3 -
Cl -0.078 e -0.046 e H8 0.143 e 0.173 e
C2 0.098 e -0.376 e H9 0.154 e 0.184 e
C3 -0.061 e 0.190 e HI10 0.149 e 0.110 e
04 -0.648 ¢ -0.328 ¢ HI11 0.131e 0.405 e
05 -0.642 ¢ -0.627 e HI12 0.413 e
06 -0.626 ¢ 0.154 e HI13 0.421 e
H7 0.143 e 0.161 e H14 0.403 e
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Fig.2 Diagram of frontier molecular orbital
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Tab.2 Mayer bond order of glycerol
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Tab.3 Mayer bond order of 3 — hydroxy—
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C(1) -C(2) 0.9800
C(2) -C(3) 0.9900
C(1) -0(4) 0.965 1
C(2) -0(5) 0.9849
C(3) -0(6) 0.9950
c(1) -H(7) 0.920 4
C(1) —H(8) 0.9293
C(2) -H(9) 0.9152
C(3) - H(10) 0.9222
C(3) —H(11) 0.9253
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Fig.3 Thermodynamic properties
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