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Following Our research concerning thermal stability of coordination 

compounds [ 1 ] this note deals with nonisothermal kinetics concerning the 

solid state decomposition of some mononuclear coordination compounds (m.6.c.) 

of lanthanum and cobalt and almost polynuclear coordination compoonds(p.c.c.) 
of the pairs &,-Co and Nd-Co with salicylic acid and chloromandelic acid. 

The final product of the thermal decomposition for all. the p.C.5. Consists 

of a mixture of orides,which by a Proper subsequent treatament :.eads to's 

mixed oxide with perovskitic structure and the general formula ADOT ,where 

A=La or Nd and %=Co;such compounds exhibit catalytic properties for oxido- 

reduction reaction 12],deh;,drogenation[3]as well as for depolution processes 

which are similar to those exhibited by platinum catalysts. 

MEASURING METHODS 

The following powdered compounds have been used :[Ia(Sal)3) '3H20; 

~Co(Sal)(OH)~'4H20;[CoJ.a(Sal)4(CiT)]~4H20;[CoIa~C1Mand)5l~4I120;[CoNd(Sal)~(OA~ 

l 4H2O,where Bal and Cllfand mean's the salicylic and chloromandelic anidns 
respectively;the heating curves wrre recorded by help of a MOF Budapest 31500 

derivatograph type Paulik-Paulik-Erdey,at heating rate between 2.5K/min ksnd 

lOK/min. The cristaline state of the solid compounds has been investigated 

with a Philips P.W.1400 X-Ray diffractometer using the chromium Ktiradiation. 

The values of the kinetic-parameter; have been obtained by working the 

derivatographic date using the Coats-Redfern method[4]. 

Proceedings of ICTA, Bratislava 



- 638 - 

RESULTS AND DISSCUSI~ 

The X-Ray diffractogrems of&all the coordi&atior compounds 

whj.th La-Co showed an amorpheous structure:the p.c.c. which contains Rd-Co 

exhibits a crystaliuestructure~tha main of crystallits calculated according 

to Sch&er*a formala fs d=-?60i,The X-Ray diffraction enalyssis of the- 

decomposition products of [La(Sal)3j*3R20 between 65O"C end 85O'C slowed 

identify~the lanthanum carbonate as well as the lanthanum oxide.The only 

decomposition product at 95O'C is La2U3.Teklng account these rasults,the 

derivatographic data and the literature information(51,the fo,xlowin$ 

to 

aequsnce of decomposit~~m 

[La(Sal+l l 3H20(s)--+& 
--g$+ I La*c co 1 I 

560°C 
3 3 (.a) 

-----_-> La203 (a) 
,(F) 

where the temperature above he arrows correspouud to the maximum decomposi- 

-tion rates. 

The values of the nonisothermal kinetic persmeters for reactions (I), 

(11),(X11) are the following: 

REACTION (I) RRACTIOM' (II) -I-_---_----- ______-_-_-__I- WACTION (III) ______-__---__-_ 

n= 1 n=l 

E= 10.7 kcal/mol E = 15.0 kcaffmol 

A= 1.6*?04 s' A- l 1 79105s" 

The dehydratation of the m.c.c. [CofSal)(OR)J 

following two steps : n 

n=l 

E = 3.6 kcal/mol. 

A = 4 l 3'103s-' 

'450 occurs in the 

2ICo(Sal)(OH)l'4S20(,~ 
130-c ---_--_-_* ~coz(S~)2(0=)2'*~O(s) + B&rO(g) (V) 

[CO,(S~)~(OR)~~*~I~Z~(~) + 3=20(g) (VI) 

Subsequent heating of the dehydrated compound leads to overlapping 

decomposition steps which can not be resolved in suitable 'a>rms for kinetic 

a.neJ.$sis as well as to the decomposition of Co304 to'Co0. The foll.owing 

values of the kinetic parameters have been obtained for reaction (V) and(U) : 

~i~A~TION (V) ~~~~ION (VI) 

n=l n=l 

E = 1400 Cal/m01 E = 66 kcal/mol 

A = 1 . 3'103s-' A = 1 6.106e-' 
Thelow value of the activation energy corrke;onding to reaction (P) 

can be assigned to the decomposition of a metastable surface intermediate. 

For the other p.c.c. the decomposition sequence and the associated 
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kinetic parameters are given below : 

REACTION (VII) REACTION (VIII)_ J@ACTION (IX1 

n=l n=1 n=2 

E = 7.78 kcal/mol E = 30.1 kcal/mol E = 52 kcal/mol 

A = 3*103s-' A = 4.52*103~-' A = 6 06~iO'3s-' . 

Decomposition of .ILaCo(ClMand)5~~4E20 : 

[IaCo(ClMand)51*4E20~s) __?::- [ UC,, ( Cma,j )5 ] ( s)--%?i?T-’ 

(x) 420°c 
---~[LaCo(C1. and)3(0H)21 (s)---xII,~ (I~Co(ClMand)~(OH)~C0l(a)--.-~ 

;E$- %'3(s,+ co203(s) 

_REACTIOW (Y) REACTIOK (XI1 REACTION (XII) ILEacTIom 

n=l n.= 1 n=l n=l 

E = 8.07 kcaljmol E = 22.43 kcal/mol E25.4 kcal/mol E = 18.4 kcal/mol 

A = ,.,2.102s-' A = 3.66*106s-' A = 3.6*105s-' A = 6.8.T03s-' 

l 4E2O 
------a [Ndt!o(Sal)4(OE))(S)--~~~%- 

(XV) 
Q 

_2LL- --lNdCo(Sal),(OE).~ (8) (xo?) m 0” + co 0 
2 3(s) 2 3(s) 

REACTION (XIV1 REACTION (XV) REACTION (XVI) 

n= 1 n=l n=l 

E = 11.7 kcaljmol E = 24.1 kcal/mol E = 29.4 k&L/no1 

A = 4 6*106s-' . A = 2.8*10"s-' A = 8.9'10"s 
-1 

CONCIUSIONS 

An analysis of the'reported data shows that in almost all the 

cases the values of the reaction order equal unity. Taking into account the 

relatively low values of the preexponential factors compared with those 

predicted by the t anzition state theory[6 lone conclude that reection 

order value is an aparent one. Actualljr a kinetic equation corresponding to 

a reaction order-value which equals unity, is a particular form of the 
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JMAYK eqn. for instantaneous nucleation and unidimensional growth of the 

nuclei[7]. For reactions (Xv) and (XVP) , the value of the preexponential 

factor being close to that predicted by the t.s.t., one can suspect a true 

reaction order n = 1. As far as the value n = 2 (for reaction IX ) is 

concerned, this could be eventualy assigned to the decomposition of two 

structural units in the elementary step of thermoanalysie. 
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