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Abstract 
The study of the properties of water-soluble antioxidants is of practical interest. Research is hindered by 

the fact that such substances are poorly soluble in substrates, which are most widespread in determining the 
quantitative characteristics of antioxidants. Usually it is cumene, ethylbenzene, styrene. In this work, we used 
a method based on a model reaction of the radical chain 1,4-dioxane oxidation. This substrate is the most 
suitable solvent for evaluating the water-soluble substances antioxidant activity. The inhibitory activity of α-
tocopherol (vitamin E) and trolox (a water-soluble analogue of α-tocopherol) was studied in a model system 
of radical chain 1,4-dioxane oxidation. Air oxygen served as the oxidizing agent. The experiments were 
carried out at 333 K. Initiation was carried out with 2,2'-azo-bis-isobutyronitrile. The reaction kinetics was 
monitored by the rate of oxygen uptake using a manometric setup. In this work to measure the initiation rate, 
the inhibitors method is used. The standard α-tocopherol inhibitor was used for this purpose. α-Tocopherol is 
an effective inhibitor with a known stoichiometric inhibition ratio of two. The method used in our study 
makes it possible to measure correct the length of the induction period using the kinetics of oxygen 
absorption. The induction period was determined by graphical and integral methods. The initiation rate was 
calculated based on the induction period values. The resulting value is in satisfactory agreement with the data 
based on the literary value of the decay rate constant 2,2'-azo-bis-isobutyronitrile. 

The rate constant of the reaction of the 1,4-dioxane peroxyl radical with α-tocopherol and trolox (fk7, L 
mol-1s-1, 333 K) was measured: (1.6 ± 0.1)∙106, (1.2 ± 0.1)∙106. The stoichiometric inhibition coefficient for 
trolox in the system of radical chain 1,4-dioxane oxidation was determined: f = 2.4 ± 0.2. 
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