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INTRODUCTION

Special attention has been given to studies of reactions with alkalic supercx- -
des. particularly from the standpoint of their application in practice. Some
papers on reaction rate of decomposition reaction of sodium potassium superoxi-
de are knownl'g. Iz was shown that the presence of moisture and carbone diox--

de3 was very important for the reaction.

Macrokinetics investigations including observation of the reaction kinetics un-

der real conditions to take into consideration mass and heat transfer.

As following of the kinetics is associated with dependance of the reaction rate
on the parameters defining the given system (temperoture. pressure. compositinn.
particle distribution and size. concentracion etc.). the procedure used for de-
termination of the kinetic parameters has the principal role in this work. Defi-
nition of the formal reaction order-n. activation energy-E and pre-exponentinnal
factor (frequency factor)-Z may be carried out on the basis of the non-isother-

mal thermogravimetric method or differential thermal analysis.

Definition of the kinetic parameters on the basis of the non-isothermal thermo-
gravimetric method is known as the dynamic thermogravimetric method. Differen-

tial or integral procedure of TGA is applied.

1. EXAMINATED SYSTEM

For the examination of experimental system was used the simultaneous TG DTA a-
nalyser - Stanton Redcroft Ltd. model TR-HT(TGA) and STA 661/667 (DTA) with

general technical characteristics:

- max temperature . ......ieiniiiinnair e 14007°C

- rate of heating ... ... io ittt e e e 1 revolution on 3.6. 8.
12. 24 or 168 hours. t.i.
5°C/min

— atmosphere .. ... i e e e air or protective gas

~ weight Of SAMPle - ..iuvniite i ciaeaaeannaan 2.10_2 - 20 g

- registration DTA., uV/mm .........ceoiuinennnanannn 0.16 - 1.6

/
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- registration of temperature on TGA ............... 0.2 - O.SOC/cm

- registration of temperature on DTA ............... 0.005 - O.SOC/cm

The sodium superoxide was the comercial product of 70.5 % w. NaO2 11% w. Na_O.

3% w. NaOH, 0.5% w. Na2CO3 and 15% w. CaO.

The potassium superoxide was sintetised in own laboratory with 92 - 95% w. of
KOZ'
2. EXPERIMENTAL WORK

Thermogravimetric examinations were not performed up to the decompositional so-

dium and potassium superoxides to their lowest oxides. i.e. to NaO2 and K02.

As only superoxide oxygen. in literature known as "active'" oxygen. was interest
for kinetic measurements. the samples were heated up to 3OOOC. Above this tem-
perature it was characteristic that there occured solid solutions with above

380-“OOOC. losing oxygen. turn into peroxides. For our investigations. was used

the kinetic expression according Coats - Redfern5'6:
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Our experimental data were presented in Fg. 1 (for NaOz) and fg. 2 (for KOZ)'
The results indicated the existance of linear dependence for the reaction order
n=2,3(Fg. 1) andn = 1.89 (Fg. 2). The activation energy in those cases are

142 kJ/mol for sodium superoxide and 175 kJ/mol for potassium superoxide.

The kinetic expression according Vachuska-VYoboril:
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+-g_ L. (2)

gived the results for sodium superoxide. n = 2,08 and E = 147 kJ/mol and for

the potassium superoxide. n = 1.89 and E = 179 kJ/mol.

For the decomposition reaction macrocinetics was used. also, the defined depen-
dence between the factor of DTA curve form and reaction order. We carried out
the calculation of the kinetic parameters of the thermal decomposition reaction
of sodium and potassium superoxide applying the equation according to Kissin-
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or
S = 0.63n° e ()

where S-is the factor of curve forme. By analysing the experimental values for
the factor of forme -S it was obtained the next results.

for sodium superoxide - NaO2

F I = e v < 1.92 and 2.40
formal kinetic order reaction-n ............. ... ... ..., 2.0 % 0.07 and
2.14 2 o.17

for potassium superoxide - KO2

S-factor ........ccce..... e e e 1.448 and 1.458
formal kinetic order reaction-n ............. ... 1.91 X 0.09 and
1.76 L 0.06

In the basis of the data obtained in this vay the calculated activation energy
of decomposition of sodium superoxide is 175 kJ/mol and of potassium superoxide

18 239 kJ/mol.

CONCLUSION

For styding the decomposition reaction kinetics of sodium and potassium super-
oxides there were applied the method of the thermogravimetry and of the diffe-
rential thermal analysis. On the basis of dynamic kinetic express according
Coats - Redfern. Vachuska - Voboril and Kissinger it was found that the value
of the activation energy for the thermal decomposition reaction of potassium
superoxide was 198 kJ/mol (midle value) and for the decomposition reaction of

sodium superoxide was 179 kJ/mol (midle value).

The mean value for the formal order of the decomposition reaction of sodium su-
peroxide was 2.08 and for decomposition reaction of potassium supercxide was
1.86.

By comparing the values for the activation energy of decomposition reaction of
sodium superoxide and potassium superoxide. one can state that the activation

energy value for KO, was slightly greater than the value for NaO

2 27



- 234 -
REFERENCES

1. Ristié M.M, Stojanovié B. (1979). Thermal decomposition macrokinetics of
sodium and protassium superoxides. Decomposition in non-isothermal condi-

tions. Bull.T. LXIII de L'Academie serbe des science et das arts.

2. Ristié¢ M.M.. Stojanovié B. (1979). Differential thermal Analyses. Bull.T.

LXITI de L'Academic serbe des science et das arts.

3. -Stojanovié B. (1977). Kinetika i termodinamika reakcije u sistemu natrium-

supercksid - ugljendioksid. NiZ. Doctoral thesis.
4, BlaZek A. (1973). Thermal Analysis. London. Van Nast. Reinhold Company.

5. Svendland N.W. (1973). Thermal method of analysis. 2" Ed.Elsenier.

London.

(=2}

Kissinger H.E. (1957). Anal.Chem. 29,1702,

u

LgdW/it/LgW, x10

I~

1 2 3 4 S 6 7 8 9 10 11 12 13 14
Tgw, x10

Fig. 2. Decomposttion knetics of sodium uperovide
(the Freeman Carroll equation)



