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ABSTRACT 

The dependence of the conversion’dcgrcc on the time in the thermal dc- 
composition process of basic aluminium potassium sulfate in the prcscncc of 
carbon has be& studied. By using RTG method the intetmcdiatcs and finish 
pmlucts ‘of reduction of burning compound have been identified. 

1NTRODUCTION 

Thermal dissociation of basic luminium potassium sulfatc leading to ob- 
taint the aluminium oxide is the process which n&ds a lot of energy. For dimi- 
nishing the energy has been cxaminatcd the possbility of the process realizing 
in reduced environment causing the diminish of the decomposition temperatures 
of investigated salts. The investigations start from thermo~ravimctric analysis 
of the indispensable quantity of the rcductor and influence of tcmpcraturc on the 
course of the process ill. In this work the dcpcndcncc of the conversion dc~rcc 
on the time for the thermal decomposition aS basic aluminium potassium sulfate 
in the presence of carbon has been investi.qatcd . 

RESULTS AND DlSCUSSWN 

The scrics of cxpcrimcnts dcpcndinfi on th c reduction of samples of basic 
aluminium potassium sulfatc by moans of black cool in the aimosphcrc of water 
vapour have been done. A11 reactions wore made in the tube flow reactor at tcm- 
peratures 610, 630, 60, 670 and 690 OC. At given tcmpcraturc the reaction 
time was: 0.5; 1.0; 1.5; 2.0 and 2.5 hours. The solid products of the reduced 
decomposition of basic aluminium potassium sulfate at cnch time wcrc submitted 
by means of dcrivatojiraphic analysis and the contents of potassium oxide hove 
been verified. The dcrivatojiraphic analysis in addition of black coal ilt; “i w ) 
have been done which permit to follow all possible stages of the decomposition 
of investigated compound. Comparing decreases of the mass (curve TC: ) during 
the dissociation of the solid product cot-rcspondiny of wmovsl from the invcsti- 
Rated compound of the sulphur attached with aluminium and dccrcnsc of the mass 
for this snmc steps of the decomposition of raw material, the conversion tlc~rcc 
in the invcsticated process have been dctcrmined. The cxperimcntnl datum arc 
prcscnted in F-is. 1. 

For the solid reaction pralucts of the burning basic aluminium potassium 
sulphate the analysis of RTC have been done and results arc prcscnted in the 
Table 1. From the course of kinetic CUNCS (Fig. 1) of reduction desulphuration 
of basic aluminium potassium sulphatc gets the conclusion that for obtaining 
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Table 1: Results of the RTG investigations of the reduced burning products 
---- 

Samples : z 620-2, Z 620-2.5, Z 630-2.5 

-A1203 K2S0 
4 

KA1(S04)2 K3A1 (SO4 ‘F 

rl 
1 It 

1 d 
cxp dlit I dcxp dlit I d cxp dlit I d cxp 

11213 4 5 6 7 8 9 10 11 12 

4.19 24 4.185 4.10 7 4.081 3.26 100 3.25 

3.00 80 2.993 3.63 100 3.63 3.00 G 2.99 
2.88 100 2.863 2.86 67 2.86 2.76 43 2.756 

Samples % 640-2.5 

Somplcs : z 630-3.5, Z 650-2, Z 650-2.5 
__- -- 

2.38 19 2.39 
1.975 72 1.97 

K2S04 

1.366 100 1.396 see above 
Samples : % 670-2, % 670-2.5 

2.39 
2.27 

1.97 

1.39 

4.19 24 4.17 

3.73 P 3.73 
3.31 5 3.38 
3.00 80 3.00 
2.88 100 2.1;:: 
2.50 12 2.50 
2.41 20 2.a 
2.38 5 2.37 
2.21 24 2.23 
2.0s 40 2.08 
1.88 10 l.P9 
1.6s 1n 1.66 
1 .35 6 1.35 

-- --- 

1 



Fig. 1 

mixture of alumtnium oxide and potassium compounds a 1.5 h time is sufficient 
unrlcr the condition that the process will bc provided at the range 650 to 700 OC. 
In all reaction products of the reduced decomposition K20 arc not idcntificd , 
what can show, that in thcsc conditions K20 does not undergous of the decom- 
position. The X-ray analysis (Table 1) show, that the increasing of burning 
tcmpcraturc without chansing of the ttmc causes the dccpcning of decomposition. 
In the sample which was burned 2.5 h, at the tcmpcraturc 640 ‘C Z 640-2.5) 
except of K2SO4, KAl(SO4)2 and K$l(S04)~, the -A1203 is appcarcnced. 
The X-ray spcctt-um of the samples burning at higher tcmpcraturcs (670 oC,, 
2 to 2.5 1~) show on the htghcr dcgrcc of the rcsularity of the crystalline struc- 
ture. The prolongation of the time of burning at given tcmpcrature provides to 
the dccpcn of decomposition of tnvcstlgatcd compound. The product as a result 
of the rcduccd burntng of bostc aluminium potassium sulphate at the tcmpcraturc 
63 OC,, at 3.5 h time (Z 630-3.5) contains only the -A120 and K2SO4 and 
it is idcntic wtth the product obtained at the tcmpcraturc 650 o$ at 2.5 h time. 
The X-ray spectrum of thcsc two samples arc identic. 
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