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ARSTRACT 
The thermal decomposition of divalent metals a8 Mg,Mn,Co,Ni, 

~n,@d p-hydroxybenaoates had been investigated in dynamic condi- 
tions under air in temperature range 20-1000°C.The solid state 
intermediate and resultant products of thermolysis had been iden- 
tified.The possible scheme of destruction of the complexes is 
suggested.The x-ray single crystal structure analysis has shown 
that ylg,@,Co,Ni,Zn p-hydroxybenzoates do form the series of iso- 
structural compounds of the composition ~M(H20)6]122H20. Ry means 

of x-ray powder analysis the structure of the intermediate thermo- 
lysis products had been studied. 

IRTRODUCTION 
The reveal of the relationship between the structure and ther- 

molysia of metal carboxylate complexes,the study of the influence 

of metal and ligand nature on the process of thermal decomposition 

are of a certain interest.Rut the reported data on thermal decom- 

position of the complexes with aromatic carboxylate ligands are 

too rare.There had been studied the thermal decomposition of some 

mu complexes/l-3/ and alkali metals/4,5/ with benzoic acid deriva- 

tive8.m the present work there are given the results of x-ray and 

thermogravimetric studies of metal p-hydroxybenzoates. 

MEASURING MEZHODS 
preparation of the complexes. The complexes had been eynthesis- 

ed by mixing in I:2 ratio at room temperature of the aquaous aolu- 

tions of chlorides and sulphates of the corresponding metals and 

Na p-hydroxybenzoate at pH of the solution 6-7.The composition of 

the complexes had been determined by element analysis:ky2.8H20 

(M~~,~nCo,Nii,;;P-HOC6H4COO-),Cd~.~20. 
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Thermogravlmetry. The process of thermal 

complexes had been investigated on Hungarian 

rate 10*C/min.A1203 was used as ethalone.The 

destruction of the 

Mm-model at heating 

measurement had been 

carr$ed out in covered pt Grucible.To identify the solid state 

intermediates and resultant products of thermolysis the isother- 

mic calcination of the complexes had been carried out at different 

temperatures. 

x-ray analysis. The x-ray powder analyses had been done on 

Dron-2-model( i~u-p, -radiation,v=32 kv,I=20 mA)-The crystal 

structures had been solved by heavy atom method and refined aniso- 

tropically by least square procedure.por the compounds studied 

there has been collected as the three-dimensional data intensity 

set by using fourcircle automatic difractometer **Syntex p2," 

(e-28 SCanteChniqU%, aMo-Kd -radiation). 

RESUL!l?S AND DISCUSSION 
The x-ray analyses had shown/6; that Mg,Mn,Co,Ni,gn p-hydroxy- 

benaoate octahydratee form the series of isostructural compounds, 

their structures being of symmetrical octahedron aquaions 

[M(H20)6]2+(eXC%pt cadmium complex [cd(H20)5L]+),two outer sphere 

acidic anions and two molecules of water of crystallisation.The 

analysis of DTA shows that complexes of Mn,zn,cd with high water 

content at.3555°C are transformed to hydrate isomers: 

[M(H~O)~\$,~U~O _50-55", Lrd(H20)4+]4H20 (nn=m,m) 

[Cd(H20)5LjL*2H20 35_", \Cd(H20)&]3H20. 

The crystal structure of the COmpleXes obviously indicates 

that with temperature increase the carboxyl group oxygen replaces 

two more weakly bonded transoid water moleGules(rdn-OH2 2.228(5) ii) 

from coordination sphere of metal.In this case the COO-group is 

coordinated to @ as a unidentate ligand,the two water moleculesl~ 

removed from metal coordination transfering in the outer sphere. 
The further heating results in dehydration of the complexes 

with Stable anhydrous and small amount of water containing phases 

formation.In the case of ~ln complexes first is formed the stable 

phase containing three molecules of water/?/.With temperature in- 

crease the structural function of acidic anion is changed.If in 

the initial octahydrate complex the acidic anion-is outer sphere, 
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then after the hydrate ieomerisation it coordinatea to ~c as uni- 

dentat ligand,while after the remove of 5 molecules of water the 

carboxylic group manifests itself as bridging bidentate ligand. 

In the anhydrous and monohydrate crystals apparently the aci- 

dic anion performs the more complex polydentate structural func- 

tion or the coordination number of kin is decreased to 4-5,its 

bide&ate-bridging function of CCC group remaining. 

In the Table there are given the main thermographic data for 

the studied complexes.The analysis of thermograviograms indicates 

that the temperatures of the dehydration start of isostructural 

complexes factually do not distinguish from each other and are in 

temperature renge 60-700c.Bowever the process of full dehydration, 

as well as the number of stages for each complex depending upon 

the metal nature are different.The decomposition of anhydrOUS com- 

plexes proceeds with the isolation of p-hydroxybensoic acid,for- 

mation of stable intermediate products of ML* and M.&I,* composi- -- 
tion: 

m;, '= ML' + XL (M=mrcd,ti;L’= CC~H~CCC~-) 

2M.TQ2= M$QL' + BL (M=Mg,CO,zn). 

Afterwards there proceeds the crystallisation and rearrange- 

ment of intermediate compounds such as ML* and nu2L8L' with their 

subsequent destruction.These complex processes are stated on the 

BTA curves with the corresponding endo- and exothermic effects. 

The final results of thermolysis are the oxides of corresponding 

metals.Ei and Co complexes are destructed to free metal,its 

oxidation being the consequent process. 
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