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ABSTRACTt The paper Investigates the mechanism of the inhibiting effect of certain
Phoephites du~ring the thermal oxidation. of hexadecane- (estane.) which was selected as

a model of polyethylene.. The basic experiments were conducted with triphenyl phos-
phite (TM). the concentration of which varied from 0 to 7%. The- oxidation was
c~arridota 140 to 1600C with forced circulst-ion of oxygen- under atottOspheric

W/ pressure, The content in peroxides was determined by iodomtry and that of the

consumtiont of TFP by a method- based, on. its q;;&tative reaction, with-butyl peroxide.

The resultw of the study are given in znclosures 1, 2, 3, and 4. The study estab-

lished a lineaw depenodence of the induction poriod on the Inhibitor concentratIon
"od a ceivelation between the kinetics of the jac~qAX;tion of peroxides, the
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consumption of the inhibitor, and the absorption of oxygen, Increase of TPP con-
centration of 4%.* In order to ascertain whether the Inhibition of oxidation
observed after the termination of the induction period is caused by the hydrolysis
product 'of the phosphite-phenol, formed under the effect of acid-oxidation produc."Iso
an oxidation test wao condusted in the presonce-of 1.2% pno. It was shown that

phenol do*# not practically affect the duration of the induction period, but con-
aiderably lovers the oxidation rate and the amount of, abso6 ad oxygen (Enclosures
1 and 2). Two~possible mechanisms of the inhibiting effect of TPP are discussed.
The fi.rst -mechanism, which would involve the docomnposition of hydroperoxides formed

-during the oxidation and reduce the process to an unbranched chain reaction, was
rejected on the ground that tributyl phosphito, which is a vigorous reducing agent
of hydreporoxides, even in concentrations of 5%, doses not increase the induction

period, *nd only slightly lowers the maximum oxidation rate and the consumption of

oxygen (Enclosures I and 2). A second mechanism, which involves a reaction of
phoophties with RO**2 and R0 radicals and results in the oxidation of phosphite
to phosphate by direct attack of P-atome by oxygen-containing radicals with the
formation of the Intermediate Product RO**2P (OC**2H**5,)3, has permitted the
-explanation of the experimental results of the study and has been adopted by. the
authors. Uwe considerable inhibiting effects obsoryqd after the termination of
the induction- periods Vera SCVcrbed to reactions, of %be MUnconemed phospbite and
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IlMUOt CC o TI'? caswiption dAwrlng the proesst of inhibited coxid-ntim~
CC eeOUM (160 'C) for Various W~14A" 1in1bitor conoi ZIetimzst,:
1, 71.7 a MOlei(.%); 2,v 3.58 a ao*/1 (1.5%); 3,P 23.9ma moue/ (1%)
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