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Scorpionates Copper Complexes Cu,[u-pz],[HB(pz);], and Cu[B(pz),]::
Synthesis, Structure and Thermal Decomposition Kinetics Properties
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(College of Chemistry and Chemical Engineering, Liaoning Normal University, Dalian, Liaoning 116029)

Abstract: Two copper complexes, Cu,| u-pz|,[HB(pz);], (1) and Cu[B(pz)), (2) (pz: pyrazole (C;HiN,)), with poly
(pyrazolyl)borate and pyrazole as ligands, were synthesized successfully. The two complexes were characterized by
IR, elemental analyses, thermal analyses and X-ray diffraction. The study of thermal decomposition kinetics for
complex 1 show: the decomposition process is two steps, and the corresponding possible reaction mechanisms are
nucleation and growth (n=1/4), and chemical reaction, respectively; the non-isothermal kinetic equations may be
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is 520.37 kJ mol™ and 149.65 kJ -mol™, respectively; the pre-exponentials are 118.06 s™ and 28.10 s™. The

study of thermal decomposition kinetics for complex 2 shows: the possible reaction mechanisms of only a step is
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chemical reaction, the non-isothermal kinetic equations may be expressed as ar =g (1-a)’ the apparent

expressed 1-a)?, respectively; the apparent activation energy
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activation energy is 111.41 kJ-mol™; the pre-exponentials is 21.20 s™. CCDC: 621240, 1.
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Table 1 Selected bond distances (nm) and angles (°) for complex 1

Cul-N2 0.201 1(3) Cu2-N10 0.227 3(3) Cul-N13 0.197 13)

Cul-N4 0.223 5(3) Cu2-N12 0.202 2(3) Cul-N15 0.195 4(3)

Cul-N6 0.205 1(3) Cu2-N14 0.197 4(3)

Cu2-N8 0.202 3(3) Cu2-N16 0.196 8(3)
N15-Cul-N13 90.37(12) N14-Cu2-N10 107.78(12) N14-Cu2-N8 163.50(13)
N15-Cul-N2 166.08(13) N2-Cul-N4 86.75(13) N12-Cu2-N8 87.07(12)
N13-Cul-N2 89.07(12) N6-Cul-N4 86.31(13) N16-Cu2-N10 96.84(12)
N15-Cul-N6 90.30(13) N16-Cu2-N14 92.15(12) N13-Cul-N4 102.33(12)
N13-Cul-N6 170.73(13) N16-Cu2-N12 175.54(14) N12-Cu2-N10 86.39(12)
N2-Cul-N6 88.07(13) N14-Cu2-N12 89.77(12) N8-Cu2-N10 88.19(12)
N15-Cul-N4 106.95(13) N16-Cu2-N8 89.95(12)
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Fig.1 Molecular structure of complex 1
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Fig.2 TG-DTG-DTA curves of complex 1
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Table 2 Kinetic parameters of complex 1
Method First step Second step
r E / (kJ-mol™) Ind /s r E / (kJ-mol™) Ind /s
Achar 0.981 0 521.54 118.18 0.991 9 141.91 26.45
Coats 0.985 5 519.20 117.94 0.991 5 157.39 29.74
Average 0.983 3 520.37 118.06 0.991 7 149.65 28.10
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Table 3 Kinetic parameters of complex 2

Method r E [ (kJ-mol™) InA /s
Achar 0.983 6 105.95 20.30
Coats 0.994 8 116.87 22.09
Average 0.989 2 111.41 21.20
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