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The composition of a hydrated aluminium oxide was determined and the course of its 
thermal decomposition was investigated. The stages of the dissociation were established 
and all the solid and gaseous intermediates of the decomposition were identified. A correla- 
tion was observed between the peak temperatures for boehmite and the particle size and 
degree of crystallinity. 

Hydrated aluminium oxides occur as intermediates in the production of metallurgi- 
cal aluminium oxide from Polish clays by the modified acidic Bretsznajder method [1]. 

They are obtained during the additional hydrolysis of basic aluminium ammonium 
sulphate in thr presence of ammonia. The application of such additional hydrolysis 
seems to be a very important element in the modified conception of the Bretsznajder 
method. The thermal decomposition of hydrated aluminium oxide appears to be a 
relatively simple process, as distinct from the thermal dissociation of basic aluminium 
ammonium sulphate, for the only gaseous decomposition product is water. 

Depending on the conditions of the hydrolysis process, there are various possibili- 
ties for the preparation of hydrated aluminium oxides differing from each other in 
composition and properties. 

Experimental and results 

The aim of the present work was to study the thermal decomposition of hydrated 
aluminium oxide, obtained by washing out sulphates from basic aluminium ammo- 
nium sulphate wi th aqueous ammonia solution at 343 K. 

The course of decomposition of this hydrated aluminium oxide was compared with 
those for" the commonly known aluminium hydroxides, the main components of 
bauxites, which are the fundamental materials in Bayer's method of producing metal- 
lurgical aluminium oxide. 
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The studies were carried out by complex thermal analysis (DTA, TG, DTG, MS) 
supplemented with X-ray phase analysis. 

Both freshly-prepared and aged hydrated aluminium oxide samples were used in 
the studies. Figures 1-3 present thermal curves of the starting hydrated aluminium 
oxide and samples obtained by roasting this compound at 630 K and 800 K. The 
results of X-ray phase analysis of the starting hydrated aluminium oxide and partly 
decomposed samples are presented in Table 1. 

Analysis of the results of these investigations and cumulative data concerning 
natural and synthetic aluminium hydroxides [2, 3] showed that freshly-prepared 
hydrated aluminium oxide appeared to be aluminium gel, which after a few days 
crystallized to boehmite (3,-AIOOH) and bayerite (~-AI(OH3)). 

The ther~ogravimetric curves indicate that the thermal dissociation of the hydrated 
aluminium oxide proceeds in two stages, with characteristic peaks at 573 K and 733 K, 
corresponding to dehydration of the compound. By means of the X-ray diffraction 
data, a solid intermediate in the decomposition of hydrated aluminium oxide was 
identified as boehmite (3,-AIOOH). The final product of the decomposition is e-AI20 3. 

In contrast with the peak temperatures for the dehydration of bayerite, the peak 
temperatures for the dehydration of boehmite differ from each other in the different 
samples. 

The results seem to suggest that the peak temperature for boehmite~lehydration is 
very dependent on such factors as the particle size and degree of crystallinity, which 
differed in the examined hydrated aluminium oxide samples, depending on the prepa- 
ration conditions. 
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Fig. 1 TG, DTG and DTA curves of starting hydrated aluminium oxide; heating rate 10 degree/min 
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Fig. 2 TG, DTG and DTA curves of a partly decomposed product obtained by roasting at 630 K; 
heating rate 10 degree/rain 
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Fig. 3 TG, DTG and DTA curves of a partly decomposed product obtained by roasting at 800 K; 
heating rate 10 degree/rain 
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Correlat ions between peak temperatures, part icle size and degree of crysta l l in i ty  

were conf i rmed by  o ther  authors investigations on the thermal decompos{t ion of  a 

great number of  synthet ic boehmites. 

For instance, a synthet ic boehmi te  sample w i t h  a small part icle size and possibly 

a low degree of  crysta l l in i ty  gives a peak at about 723 K, compared w i th  about 843 K 

for a sample w i t h  a large part icle size and a high degree of crysta l l in i ty  [2] .  
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Zusammenfassung -- Die Zusammensetzung eines hydratisierten Aluminiumoxids wurde bestimmt 
und tier Verlauf der thermischen Zersetzung dieses Oxids untersucht. Die Dissoziationsstufen 
wurden ermittelt und alle gasf~rmigen und festen Zwischenprodukte der Zersetzung identifiziert. 
Es wurde eine Korrelation zwischen den Peak-Temperaturen fiJr BShmit und der Partikelgr6Ee 
und dem Kristallisationsgrad beobachtet. 

PealoMe -- OnpeAeneH cocTae rHApaTHpOBaHHOH OKHCH anlOMHHHR H H3yqeH npoL~ecc ee TepMH- 
qecKoro paano)KeHHR. YCTaHOBneHbl clraAHH AHCCOLLHau.HH H HAeHTHdpHU, HpOBaHb{ eCe TBepAble 
14 ra3006pa3Hble npoMe~KyTOqHble npo/~yKTbl peaKu, H~l pa3J10~KeHHFI. B cnyqae 603MHTa Ha6nlo- 
AaNacb KoppenRM, HR Me>KAy r nHKaMH H pa3MepOM HaCTHU,, a'TaK)Ke H cTeneHbm 
K pHClraflRHLIHOCTH. 
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