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ABSTRACT 

The thermal behaviour of transition-metal halide complexes 
formed with picoline was studied by derivatograph. The thermal 
decomposition of the complexes can take place either in molten 
or in solid phase in several steps. The mechanism of the step- 
wise reaction was also investigated. 

INTRODUCTION 

The transition-metal halide complexes formed ath pyridlne 

and its derivatives have been extensively studied and several in- 

vestigations have been reported about their thermal propertiea. 

The transition-metal picollne halides have proved to be sultable 

models for investigating of thermal behaviour of complex com- 

pounds. These complexes can form clathrates with a number of or- 

ganic compounds so they obtained some industrial importance. 

In our previous works we studied the thermal properties of 

a number of pyridine Cl1 and some picoline complexes C23. Now we 

present our results of the thermoanalytical and different other 

analytical measurements obtained in connection transition-metal 

picoline halides. 

The following complexes were precareted: 

=nx2 Ni co Mn Cd cu Zn 

2 2n 

Cl 4 4 

4 4 

2X 2X 

Br 4 4m 
4 4Z 

lx 2r 

I 4 4m 
6 4m 

1 

4 

4 

1 

4 

4 

1 

41 

4x 

2r 

2r 

4r 

22 21 c(-pit 

2 2x p-pit 

295 2~ g-pit 

2x 2x d-pit 

2 2n p-pit 

4 2n a-pie 

2r d-pie 

2r p-pit 

2r r-pie 

Proceedings of ICTA 85, Eratislava 



EXPERIMENTAL 

The compounds were prepared by diaeolving metal-halide and 

picoline in a solvent and by refluxing the solution for l-2 houra 

The eolventswere picoline, water, methanol, ethanol and acetone. 

The products are solid. 

The thennoanalytical measurements were carried out by deri- 

vatograph. Some other analytical methode (X-ray, IR, far-IR) were 

applied to investigate the crystalline and molecule structure of 

the complexee. 

RESULTS 

The thermoanalytical investigations indicated the complexee 

to put into two groups on the basis of their thermal properties: 
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A. Thermal decomposition in molten phase 

Derivatogram of Co((3-pik)412 is shown in Fig.1. Two de- 

compoeition steps are indicated by the TG- and DTC-curves. The 

second DTA-peak is suppoeed to be in connection with the melting 

of the sample, observed by thermomicroscope too. Therefore the 

first decomposition step takes place in eolld phaee and the se- 
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cond one ia characterized by a spinned out DE-curve in molten 

phase. 

It is worth while to mention that all of the Zn-complexes 

contain two ligands and their decomposition takes place alao in 

molten phase. 

The thermal decomposition of the first group of complexes 

(marked with an asterisk iy Table) proceeds on the same way cha- 

racterized by the following equations: 

mBLqx2 (8) - EaL,x,(d + 2 L(g) 

m2x2 (a) - U2$ (1) 

a2x2 O)---- =2 + 21(g) 

B. Thermal decomposition in solid phase 

The other group of the complexes, including the 

~(P-picJ4Dr2 shown in Fig.2 exhibits stepwise thermal decompo- 

sition process occuring in solid phase. 

As it can be seen in Fig. 2 the whole process conaiata of 

four steps, all of them result well defined intermediates of stoi- 

chiometric composition. Polynucleare structure must be attributed 

to the compounds of the overall formula b%2,3X2. 

The stepwiee thermal decomposition of the complexes is to be 

described by the following equationa: 

kfL4X2 (9) - ML2X2L9) + 2L(g) 

m2x2 (8) - bfLlX2(a) + L(g) 

MIJIL1x2 (8) - Ja2,$2(s) + l/3 L(g) 

ML2/$2 (a)---+ raX,(s) + 2/3 L(g) 

The intermediates can not be prepared from solution. Their 

isolation la possible only by the means of derivatograph freezing 

the thermal decomposition at the appropriate temperature. 

We intended to get information about the mechanism of ther- 

mal decomposition by studying the structure of the intermediates. 

The Mn-complexes were analyaed by applying X-ray powder diffrac- 

tion, IR, far-IR spectroscopy and magnetic momentum measurementa. 

The following results were obtained: 
- All the intermediates are crystallines with monoclinic or 

orthorombic lattice cells. 
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- The complexes of four liganda ia to be characterized by 
octahedral structure with trane Mn-X bonds. 

- The main group of intermediates with two ligands haa tet- 

rahedral structure. 

- All of the other intermediates have polymeric structure 

containing Mn-halide-Mn (Mn-X-Mn) bridges. 

We obtained information about the mechanism of the step by 

step thermal decomposition knowing the molecule structure of the 

intermediates. 

The reaction steps are in connection with disaotiation ex- 

cept the case, in that an intermediate with M-X-M bridges is 

formed. Thia process is to be regarded to substitution, because 

of aplittlng a bond and of forming a new one at the same time. 

COMCLUSIOMS 

The thermal decomposition of transitional-metal picoline 

halides takes place either in molten phase or in solid phase by 

concsecutive reactions. The solid phase mechanism occures if the 

complex has inclination to form intermediates with M-X-M bridges. 

The probability of W-X-W bridge formation la the higher the grea- 

ter ia the electron density in the halide. 
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