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ABSTRACT 

The mechanism of the reaction 2 AgO = Ag,O + l/2 O2 is determined by iso- 
thermal thermogravimetry for three different samples of AgO. The influence 
on the mechanism of the presence of Ag,O produced by several methods is studied. 
The kinetic parameters of the rate-determining step are determined by use of 
DTA and TG. The results obtained by these dynamic methods are compared with 
those obtained by the classical isothermal procedure. 

INTRODUCTION 

The structure and the morphology of AgO is largely dependent on the method 

of preparation used (ref. 1). Two of the samples studied have the usual mono- 

clinic structure; the type OSK, obtained by oxidation of metallic silver with 

ozone, is constituted by large flakes of 20 to 30um of length, while the type 

Msp, obtained by oxidation of Ag+ by persulfate, is constituted by small grains 

of 1 to 2um of diameter. The third sample, named type OS, is also obtained by 

oxidation of metallic silver with ozone; it presents a tetragonal structure 

and is formed by particles of 2 to 3pm of diameter. 

EXPERIMENTAL METHODS 

All the experiments were performed in static dry air, with a sample weight 

of ca. 50 mg. A balance (Setaram 870) equipped with a movable furnace was used 

for isothermal thermogravimetry; the sample reached the chosen temperature 

after less than 5 minutes; this non-steady state period was neglected with 

regard to the much longer duration of the experiment (> 120 minutes). TG and 

DTA were made with a Mettler TA 1, and a Mettler TA 2000 apparatus, respec- 

tively. All the data were transferred to a microcomputer (Tektronix 4051) and 

treated with different programmes developed in our laboratory. 
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RESULTS AND DISCUSSION 

In figure 1 an example of the fractional decomposition vs. the reduced 

time for the sample OSK is shown (ref. 2). The curve fitting with the A, 

mechanism random nucleation determining step, (ref. 3) is good up to cx = 0.5. 

The behaviour of the two other samples is the same, except that a better 

curve fitting with a A,.5 mechanism is obtained for the Msp type. 

EXPERIMENTAL RESULTS:OSK 

13x5 

155 

TC Cl tC0.5)Cmlnl 

185 18 

159.5 23 
149 49 

137.5 117 

The probable mochonlrm Is A2 

0 0.4 0.8 1.2 1.8 2 

REDUCED TIME t/tC0.5> 

Fig. 1 Reduced time plots for the decomposition of OSK 

The differential form of the kinetic expression corresponding to the A, 

mechanism is 

dcr 
m = k(l-a) C(-ln(l-a)1 l/2 
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Assuming that the Arrhenius equation can 

following logarithmic equation 

da 
In d? 

- ln(l-a) - l/2 In (-ln 

be applied, one can write the 

1-a)) = 1nA - g 

This equation is solved to determine the Arrhenius parameter EA and 

The same procedure can be applied to any other mechanism determined 

isothermal measurements. The results are summarized in the table 1. 

TABLE 1 

Kinetic parameters obtained by isothermal thermogravimetry. (ITG) 

1nA. 

by 

Ea[kJ/molel lnA[min-'I 

OSK 113 + 2 29 -f: 0.7 

OS 120 +_ 8 32 + 2 

Msp 100 -f- 7 24 + 2 

The dynamic results are presently under active study. 

We have also tested the influence of the presence of Ag,O in AgO on the 

kinetics of the decomposition. Ag,O was formed either by partial thermolysis, 

or by partial reduction by H, at 30°C. We have also tested a sample not 

completely oxidized by OS. All three samples contained ca. 25% of Ag,O. The 

results are shown in the figure 2; only the Ag,O formed by thermal decomposi- 

tion modifies the mechanism of the decomposition; the rate determining step 

is than a phase boundary reaction with a spherical symmetry (mechanism R3). 
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Fig. 2 Reduced time plots for OSK containing 25% of Ag,O : Germs of Ag,O 

obtained by reduction (*), by partial oxidation (+), and by 

thermal decomposition (0). 
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