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ABSTRACT 

Phenidone C H N 0 has found wide application in chemical and 
food industry.gI~Oh~s been investigated by thermogravimetricr 
method. The thermal stability of phenidone, its melting point 
and the kinetic parameters of the first partial process of the 
decomposition at different heating rates were determined. 

INTRODUCTION 

l-Phenyl-3-pyrazolidinone (phenidone), CgH,oN20 due to its 

strong reduction properties is widely applied as an effective 

stabilizing agent to many chemical compounds b, 21. Many process- 

es, in the chemical and food industry, occuring at elevated tempe- 

ratures are associated with the deaomposition of phenidone or de- 

composition of formed metal phenidonates. 

Since the pyrolysis of phenidone has not been investigated, 

we undertook the task to determine the thermal stability of this 

compound. 

MEASURING 

The thermoanalytical curves of 

phenidone reoorded in the typical 

re p, 451. Th ermograme were found 

METHODS 

the thermal decomposition of 

way in the static air atmosphe- 

using a 1000/1500 Paulik-Paulik- 

-Erdey Derivatograph (MOM-Budapest). 500 mg samples of phenidone 

were used. Cc-A1203 corundum powder was used as the reference 

inert substance. Other conditions were as follows: temperatura 

range 20-1273 K, heating rate F 20-0.6 K.min-', DTA sensitivity 

l/l-l/5 and the recorder tape rate l-5 mm/min. 

RESULTS AND DISCUSSION 

In can be seen from the thermoanalytical curves of phenidone 

that it is thermally stable up to 395 K. In the range of 393-398 K 
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it melts and a distinct endothermic peak is observed on the DTA 

curve. When melted phenidone undergoes decomposition, which ia 

complicated process. The TG curves indicate, that the thermal 

decomposition of phenidone takes place in a wide temperature inr 

terval above 400 K end is characterized by a total egzothermic 

effeot. The decomposition of phenidone is bound with the opening 

of the pyrazolidinone ring and with the degradation the phenyl 

ring. In the presence of air these reactions are accompanied by 

some oxidation processes. The total mass loss observed for this 

decomposition exceeds 70 S and it is heating rate dependent. The 

kinetic parameters Ea, A and n, i.e. the activation energy, 

the pre-exponential factor and the apparent reaction order of the 

first partial process of the decomposition of phenidone were cal- 

culated by the method given in papers b, 51. The results are 

presented in Table 1. 

Table 1. Kinetic parameters of the first partial process of the 
decomposition of phenidone computed by the least square 
method 

Heating rate Value of parameter 

K.min" E,&J.mol-' ] A [a-’ 1 1 n 

I 

10 67.7 6.3 x IO8 1 0.7 

5 _ 66.7 1.0 x 105 0.8 

2.5 68.6 1.6 x 10' 1.3 
1.6 78.4 2.3 x 10" / 0.4 

_M 

CONCLUSIONS 

1. 

2. 

The positions of the peaks on the DTG and DTA curves are heat- 

ing reate dependent and the shift toward lower temperature 

when heating reate is decreased. 

The values of the kinetio parameters indicate that when pheni- 

done is heated in the air at very low heating rates then its 

oxidation occurs and a new compounds is formed. 
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