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The stepwise thermal decomposit ion of  [Ni(Py)4]Br2 was studied by means of  a 
derivatograph. By the introduction of  a larger halide atom than C1 the degradation 
mechanism became simpler. The solid intermediates and the starting material was also 
analysed with X-ray powder diffraction methods and the unit-cell dimensions were calcu- 
lated. 

In a previous work [1] we have investigated a large group of solid Me- 
pyridin-halide-complexes. We carefully studied the thermal decomposition 
and the solid intermediates formed of the Ni-pyridin-cMoride system [2]. In 
order to  observe the influence of a larger halide atom than chloride we 
prepared and studied the stepwise degradation properties of the bromide 
analogue. The starting material and the intermediary compositions which 
were obtained with the freezing-out technique were further analysed with 
X R D - p o w d e r  methods. 

Experimental 

The intermediates can not be prepared from solution. Their isolation is 
possible only by means of derivatograph freezing at the appropriate minima 
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Fig. 1 Thermal curves of Ni(Py)4Br2 

temperature values 160 and 220 ~ respectively, registered by the DTG-curve, 
when the oven was lifted up. The structure of the different intermediates 
were then analysed with X-ray powder diffraction techniques in a Guiner- 
Hiig focusing camera with photograhic recording and with CuKal, radiation. 
Potassium chloride (a = 6.2930/~) was added as an internal standard. In 
order to avoid reactions with humid air the specimens were covered with 
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Mylar  foil. T h e  intensi ty  d is t r ibut ion on the film str ips were  measu red  with 
an au toma t i c  fi lm scanner  [3]. 

The  t he rma l  analysis  t echniques  were  the same as in Ref.  2. 

Table 1 

Composition Ni(Py) 4Br2  Ni(Py)2Br2 Ni(Py) Br2 NiBr2 

a /~ 15.92 36.00 17.88 3.71 
b /~ 15.92 3.79 7.32 3.71 
c /~ 18.16 17.12 12.31 18.3 

88.72 101.0 
Volume,/~3 4603 2335 1582 218.1 
Dx, g/cm 3 1.54 2.14 2.50 4.98 
Dobs, 5.10 
Z 8 8 8 3 

Results 

In  Fig. 1 the  characteristic decomposition is p resen ted .  F rom this curve 
we can  see the  b r e a k d o w n  in th ree  s teps  viz. 

1. Ni(Py)aBrs  (s) ~ Ni(Py)2Br2 (s) + 2 Py (s) 

2. Ni(Py)2Br2 (s) ~ Ni (Py) lBr2  (s) + 1 Py (g) 
3. Ni (Py) lBr2  (s) ~ NiBr2 (s) + 1 Py  (g) 

All  s teps  were  e n d o t h e r m i e  accord ing  to the DTA-measu remen t s .  
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Fi~ 2 Calculated density versus molare volume and weight 
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In  this case we have no indication of a format ion of the polynuclear  inter- 
mediate  complex with a 2/3 s toichiometry [2]. 

Table 2 The first part of the characteristic X-ray powder patterns for the Ni-Py-Br2-complexes 
obtained by derivatograph freezing 

Ni Ni(Py)4Br'z Ni(Py) 2Br2 Ni(Py) lBrz 

d, fill I~bs hkl d, flk Iobs hkl d, A Iobs hkl 

7.96 vst 200 8.95 st 200 10.85 m TO1 
7.84 st 102 7.71 vst 202 8.81 st 200 
7.03 vst 112 6.30 vvw 402 7.78 st 7.01 
5.59 m 220 6.16 vvw 402 6.24 m Tll 
5.28 m + 300 4.87 m 602 6.05 w 002 
4.61 vw 213 4.25 vm 104 5.62 vw 110 
4.31 m 321 4.14 w 204 5.41 vw 102 
4.21 vm 114 3.95 st 802 4.39 vw 400 
*st = strong; m = medium; w = weak; v = very 

By assuming isostructural  re lat ionship among these composi t ions  with 

the Cl-analogues  the same symmetries but  slightly larger cell parameters  

were used. In all cases it worked  out well and the ref ined data  are col lected 
in Table 1. 

In Fig. 2 the calculated densities versus molar  volumes and molar  weights 

are plot ted.  The curves show large resemblances  to the cor responding  data  

for the Cl-phases [2]. 

Due  to experimental  difficulties and time differences be tween prepara -  

t ion and measurements  certain results are observed which may be inter-  

p re ted  as a solid-solid in terac t ion be tween the in te rmediary  compounds  

formed.  The influence of the X-ray  energy during the exposures should also 
be taken into account .  Small non- iso t ropic  variations of ce l l -parameteres  as 

well as different  ratii of  the componen t s  in the mixtures are registered.  This 

is also in agreement  with other  observations that by in t roducing a larger 

halogen a tom a less stable compound  is formed.  
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Discussion 

With respect to the experimental difficulties observed for the solid 
bromide-complex is the characteristic first parts of the indexed X-ray pow- 
der pattern are presented in Table 2. 

In this investigation the densities were not measured due to the uncer- 
tainty at dealing with pure single-phased materials. However, the comprised 
data presented in Fig. 2 show similarity to corresponding values, both ob- 
served and calculated, for the chloride analogues. 
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Zusammenfassung  - Mittels eines Derivatographen wurde die stufenweise thermische 
Zersetzung yon [Ni(Py)4]Br2 untersueht. Mit Einbringung eines gr6Beren Halogenidatomes 
als CI gestaltet  sieh der Abbaumeehanismus einfaeherer. Feste Zwisehenprodukte und Aus- 
gangematerialien wurden ebenfalls mittels R6ntgenpulverdiffraktionsmethoden untersucht 
und die Gitterzellenkonstanten bereehnet. 
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