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TA Study on Four One-Dimensional Chain Copper Complexes with Benzoylacetone
or 1,1,1-Trifluoro-3-(2-thenoyl)-acetone Bridged through Azobispyridine Ligands
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Abstract: TA study on the four one-dimensional chain copper complexes with benzoylacetone or 1,1,1-tri fluoro-
3-(2-thenoyl)-acetone bridged through azobispyridine ligands was carried out in a dynamic nitrogen atmosphere.
Supplemented by using both elemental analysis and EDS techniques, their thermal behavior and the composition
Thermal

decomposition kinetics was investigated employing a newly proposed non-linear isoconversional method, together

of their intermediate products were examined and discussed in connection with their crystal structure.

with four other kinetic methods. The usability of conventional kinetic method was also discussed.
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®1 ERSSET,[Cu(BZAC),(4,4'-AZPY)]-H,0,[Cu(BZAC),(3,3'-AZPY)],[Cu(TTA),(4,4'-AZPY)]FA
[Cu(TTA),(3,3'-AZPY)] i #4> iR $1 48 (=5 K- min~")

Table 1 Thermal decomposition data for [Cu(BZAC), (4,4’-AZPY)]-H,0, [Cu(BZAC),3,3'-AZPY)],
[Cu(TTA),(4,4’-AZPY)] and [Cu(TTA),3,3’-AZPY)] under an Atmosphere of dynamic nitrogen
(B=5 K-min™)
TG-DTG temp. / C Loss of mass/% Probable composition
Complex* Stagy

T, T, T, TG cale. of expelled groups

[Cu(BZAC)y4,4'-AZPY)]- H,0 I 98 105 103 0.030 60 0.030 50 H0

| 143 205 176 03128 03121 4,4'-AZPY

I 213 543 352 0.54 84 0.549 6 2BZAC
[Cu(BZAC),(3,3"-AZPY)] 1 115 201 184 0.322 4 0.321 9 3,3"-AZPY

I 215 552 364 0.566 2 0.561 9 2BZAC
[Cu(TTA),(4,4"-AZPY)] I 124 216 191 0.265 7 0.265 3 4,4'-AZPY

I} 218 564 369 0.642 7 0.643 1 2TTA
[Cu(TTA)y(3,3"-AZPY)] I 162 583 — 0.908 4 0.907 5 2TTA + 3,3'-AZPY
Note: * BZAC, benzoylacetone, AZPY, azobispyridine, TTA, 1,1,1-trifluoro-3-(2-thenoyl)-acetone.
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Table 2 Peak temperature 7, of DTG curves at various heating rates 8

Complex* Stage LIt

B'=5 B=10 B=15 B=20

[Cu(BZAC),(4.4"-AZPY)]- H,0 II 176 186 193 197
] 352 363 371 377

[Cu(BZAC),(3,3"-AZPY))] I 184 196 205 210
II 364 375 383 388

[Cu(TTA)y4,4"-AZPY)] 1 191 202 210 216
II 369 381 389 395

* The same as notation to Table 1, " heating rate / (K+min™).
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Table 3 Kinetic parameters of thermal decomposition obtained using multiple scanning methods

Complex* Stage Method" E / (kJ-mol™) lgA© re SD¢

[Cu(BZAC),(4,4'-AZPY)]- H,0 I Kissinger 106.9 10.16 0.999 4 0.024 34
F-W-0 108.9 0.999 5 0.010 55

i1 Kissinger 176.8 12.44 0.998 2 0.041 17

F-W-0 178.2 0.998 5 0.017 78

[Cu(BZAC),(3,3'-AZPY)] I Kissinger 88.72 7972 0.998 9 0.032 00
F-W-0 91.8 0.999 1 0.013 82

I Kissinger 190.0 13.25 0.9991 0.028 93

F-W-0 190.9 0.999 2 0.012 50

[Cu(TTA),4.4'-AZPY)] I Kissinger 96.77 8.555 0.998 4 0.038 58
F-W-0 99.55 0.998 7 0.016 57

| Kissinger 179.6 12.26 0.999 4 0.023 80

F-W-0 181.2 0.999 5 0.010 23

* The same as notation to Table 1, " F-W-0, Flynn-Wall-Ozawa equation , © r, linear coefficient, * SD, standard deviation, © the unit of A is s™.
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A A: the release stage of 3,3"-AZPY of
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