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~~o~~~~o~~~~~r and kinetics of the thermal decomposition of the 
double hexaaquacopper(II1 and nickel(X) selenbtea with Ccrunter 
cations P&ii(T) = NH K, Eib, Cs and 32 were studied. The stoichio- 
metry of their de$Amposition depends on the X(11), the Cu(I3) com- 
pounds (except Of 2s selt) being decnmponed in two steps (- 4 -2 
water molecules), the nickel (II) compounds (except of K salt) in 
one step. The loss of water molecule3 is accompanied by the COOT- 
dination of selenato grOupS, as indicated in their electronic and 
IR spectra, The activation energies for the firdt step of the Cu(Ilf 
complexes decomposition increase G.th increasing counter ion"5 di- 
ameter. No aimiiar dependence was found for Ni(lT! com,lexes.&acro- 
mechanistic atulies showed that the x’w-,st probable deconposition 
mechanism is the reaction on the pb?tiie boundary with sytierical 
ayrnmetry. 

C5rnpann~# of the type M~M'1(W20)6(S@04)2P aa far their crystal 

structures are known, are isostructural with the parrent sul - 

phates '. In the series of I~$~.I(H~O)~(E~~)~ complexes, the devi- 

ations from regular octahedral structu&a of the Cu(H20)~* CatiMl 

increase with the size of the counter iffn 's3. The activation en- 

ergies +or the first step of ~i~Cu(~~~)~~~~~~~ dehydration increase 

with increasing degree of CuflIf coordination polyhedra defoz&tion. 

For compaunds, containing P!i(IIl as central atom no similar coPra- 

iation between the E* vaiues snd the counter ion's size was found4. 

This was attsibuted to the differen% properties of coordination 

compounds of these central atoms, caused by their different elec- 

tronic structure 596 

'I iI In the series of Cl@ (H20)6(3e0 ) RPB fey Cu(IL) compounds 

known the crys%al~structures with Iri ' ' _ 
compounds only the structure with M' 

= &Rq 7 and K ', far Ni(lXJ 

* NH* ? 

The aim aF the present work was therefore to find out, whether 

similar dependences between the Cu(lI) coordination polyhedra &P- 
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formation snd the values of B* for the first step of thermal de- 

composition ,Ni.ll hold at selenute compounds as found for sulphato 

complexes, as well. 

IuE&X_ii?ING I.XTHODS 

The Y1hfill '2 A (H20)6(Se04)2 compounds were prepared from water so- 

lutions. The composition of prepared compounds was checked analyti- 

celly. IR and electronic spectra were taken in nujoll mulls on the 

Specord IH-75 (4300 - 400 cm-l), RYE Unicam (400 - 200 cm-l), Uni- 

cam (6000 - 20 000 cm-11 and Specord M-40 (18 000 - 31 000 cm-l). 

Thermal‘decomposition of all complexes WAS carried out on the de- 

rivatograph OD - 10% in air atmosphere. The sample weight was 200 

mg, the temperature increase 3' -1 min . The ztudied compounds were 

before measurements finely powdered,and sieved. The activation 

energies and preexponential fnctors were calculated according to 10 , 

from TG curves using t,?:e least-square procedure. The macromechanism 

of studied reactions was evaluated according to 11 . 

RESULTS AND DISCUSSION 

According to T3 curves of studied compounds, the Cu(I1) and 

t:i;II) complexes are decomposed &;:t?~ ~erally with the same stoichio- 
4 metry as found for sulphato complexes . The copper(I1) compounds 

decompose in two steps ( - 4 H20, - 2 H20) with the exception of 

Cs salt. Because of it's quite different decomposition stoichio- 

metry, we did not pay any more attention to this compound. Nickel 

(IT) compounds, except of K salt, decompose in one step ( - 6 H20). 

During the decomposition of K salt the K2Ni(H20)2(Se04)2 is formed. 

The electronic spectra of starting compounds and those of 

~,'.IIv!~~(H~O)~(S~O~)~ showed that the coordination number 6 is pre- 

served during the decomposition for both central atoms. This has to 

be connected with the coordination of sriensto groups, originally 
2+ 

attached to the M(H20)6 via hydrogen bonds only 7 -9 . The coor- 

dination of the selenato groups is reflected in the IR spectra of 

the thermal decomposition intermediates. The lowering of the 

Se0 
2- 
4 symmetry, due to their coordination 't?as concluded on the 

basis of the differences in the IR spectra of compounds with the 

zame counter ion, but different amount of coordinated water mole- 

cules. 

The results of kinetic study of the first step of Cu(II) com- 
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pounds decomposition, as well as the results on the Ni(II) com- 

pounds are given in Table 1. The activation energies found for 

Cu(II) complexes decomposition are higher then tho3e, found for 

sulphato complexes 
4 
c On the contrary the activation energies, 

found fox Ni(I1) selenato compounds are lower (with exception of 

K salt) than those, found for sulphato compounds, 

Table 1. Results of the kinetic analysis of the studied reactions 
--- 
II MI 

P NE 4 
K 

Rb 

Tl 

i NH4 
H 

Hb 

CS 

cl!?. 

Td 
OC 

54 

55 

55 

55 

89 

90 

97 

93 

88 

Coats - Redfern 

E* log B 

k3 mof-= 

139 +, 7 17.8 t 1.0 

121 + 2 15.9 * 0.3 

174 +, 8 23.3 +, 1.0 

197 +15 27.1 2 2.2 

91 +, 3 8.9 2 0.5 

190 2 9 23.8 + 1.3 

84 2 5 7,8 +, 0.7 

75 ,+ 6 7,C 2 0.7 

100 + 4 10.1 2 0.6 

&v&a - Sest& 

I+ log A 

k$ mol'1 
.-I--.---- 

128 $4 15.7 2 0.6 

a2 2 2 22.4 2 1.0 

126 2 4 17.5 + 0.3 

156 ‘+ 7 20.9 f 1.1 

128 z 3 13-5 2 0.3 

144 t 8 17.0 t: 1.0 

124 ?: 6 12.8 f 0.8 

106 2 4 10.8 4 0.5 

115 2 5 11.7 f: 0.7 

The evaluation of TG curves according to lo (the reaction order 

was found to be 1 for all Cu(II) and Ni(II) compounds) gave for 

Cu(II) complexes decomposition the E' values, which increase with 

increasing size of the counter ion. However, the crystal structure 

data on IPi: and K' copperffl) salts, as well, as the electronic 

spectra of the other Cu(II) complexes does not confirm the in- 

crenae of the coordination polyhedra deformation with the increas- 

ing counter ion radius. Anyway, no similar dependence was found 

for Ni(311 complexes. 

The results of kinetic analysis according to 11 gave the E* and 

log A values different to those, calculated according to 'C. For 

Cu(II) complexes decomposition the trend in the E* value8 changes 

is praaqrved, however. The E' values, found for Ni(I1) compounds 

decomposition according to " decrease with increasing diameter of 

outer sphere cation. The only exception is T~2~i~~~C~~i~e~~~~~ 
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For all studied decomposition reactions the best fitting with the 

experimental data was found for R3 mechanism (reaction on the phase 

boundary with spherical symmetry). 

Cocluding, we have to say that the trend of the E* values 

changes, found for the first step of M$u(H20)6(SeO4)2 thermal de- 

composition is analogous to that found for sulphsto complexes, 

however its interpretation needs more detailed studies. Comparing 

the results, gained for studied Ni(II) and Cu(I1) compounds, we can 

say that the different stereochemical properties of the coordina- 

tion polyhedra of these two central atoms are of significant mean- 

ing for the hexaaquacopper(I1) and nickel(I1) thermal decomposition. 
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