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FINAL REPORT OF A MINOR RESEARCH PROJECT SUBMITTED TO 



SUMMARY 

Polyethylene glycols (PEGs) are well-known biodegradable pharmaceutical 

polymer and have a spectrum of applications in pharmaceutical field and other fields 

of industry. In order to understand the stability of PEGs and to derive the reaction rate 

law, kinetics of oxidation of PEGs (200, 300, 400 and 600) oxidation by potassium 

periodatewas studied in alkaline medium. Reactions were carried out in alkaline 

medium and measured the kinetics by iodometry. One oxygen atom loss or two 

electrons transfer was observed per each molecule of periodate i.e., the rate of 

reaction was measured periodate converts to iodate because, the formed iodate species 

is unable to oxidize the substrate molecules. First order dependence of reaction on 

periodate was observed. Rate of the reaction was found to be independent of substrate 

concentration. A retardation of reaction rate with an increase in hydroxide 

concentration shows an inverse fractional order in it.Based on the studies of 

temperature dependence of reaction, evaluated the activation parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A suitable rate law was proposed as given below based on the observed 

experimental results and taking into consideration of above equilibria. 
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In the case of Ru(III) catalyzed oxidation of PEGs by DCICA in aqueous 

acetic acid – perchloric acid medium, first order dependence on [DCICA] and rate 

dependence on [substrate]. Flory's assumption of equal reactivity can be used to 

explain equal reactivity. Inverse fractional order was observed w.r.t. acid 

concentration. Addition of acetic acid decreased the rate of reaction. The reactions 

were first order in [Ru(III)] in the oxidation of four PEGs. The following rate law is 

proposed based on experimental results.  

                      Rate =
k[Ru(III)] [HOCl]�

{1 + K�[H�]}
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