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Kinetics of Thermal Decomposition of the Inclusion Complex of Cinnamaldehyde and B -cyclodextrin
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Abstract: An inclusion complex composed of Cinnamaldehyde and B -cyclodextrin was prepared by solution-heating and the
properties of the compound was investigated by using the IR absorption spectra, powder X-ray diffractometry and nuclear
magnetic resoance. The kinetic behavior and process of thermal decomposition of the complex was studied by thermagravimetry.
The decomposition reaction was controlled by random nucleation and subsequent growth mechanism (A1). Accordingly, kinetic
equation can be deduced as, da /dt=A + e®RT +(1- a ). The kinetic compensation equation is InA=0.19344E+2.19186.
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Fig.1  The IR spectra of samples
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Table 1 Results calculated using Equ(2) for different
solid state reaction mechanisms for decomposition of
complex
Symbol y SD E(kJ/mol) InA(s?)
D1 0.98311 0.72705 267.74 54.57
D2 0.98773 0.65503 283.96 57.62
D3 099291 053722 307.62 61.55
D4 0.98971 0.61470 291.53 57.85
R2 0.99078 0.29508 147.95 30.17
R3 0.99291 0.26861 153.81 31.09
Al 0.99553 0.23185 167.64 35.32
AlS 0.99553 0.15457 111.76 23.90
A2 0.99553 0.11593 83.82 18.28
A3 0.99553 0.07728 55.88 12.77
P1 0.98311 0.36352 133.87 27.67
P2 0.98311 0.18176 66.94 14.56
P3 0.98311 0.12117 44.62 10.36
P4 0.98311 0.09088 3347 8.35
C15 0.83074 0.44929 4597 11.84
C2 0.83074 0.89858 91.94 21.85
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Table 2  Results Calculated Using Equ(3) for Different
Solid State Reaction Mechanisms for Decomposition of
Complex
Symbol s SD E(kJ/mot)
D1 0.98180 0.72996 272.18
D2 0.98682 0.65765 289.24
D3 0.99243 0.53913 314.12
D4 0.98897 0.61715 297.20
R2 0.9894 0.29741 146.14
R3 0.9919 0.27053 15232
Al 0.99500 0.23222 166.87
AlS 0.99470 0.15495 108.08
A2 0.99437 0.11632 78.69
A3 0.99360 0.07770 49.30
P1 0.98035 0.36644 131.34
P2 0.97693 0.18468 60.93
P3 0.97262 0.12410 37.46
P4 0.96710 0.09381 25.72
C15 0.77043 0.44597 38.87
C2 0.80376 0.89526 87.23
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