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The studies of the air oxidation of short tubular specimens of eruri:ite reported
at the last Carbon Conterence are now complete, In these erperiments ths ccnditions
were so adjusted that there was no signiticant oxygen concentration srodieni along
the bore of the tube, 4an important practical extension tc this work is <ie case
where there is such a gradient along the major axis. This is the condition normally
met with in long columns of graphite where the reagent is depleted as it tlows
through the column and there, therefore, exists both an axial and a2 radisl concentra=-
tion sradient. The present paper describes experiments carried out on suck a column,
The column was 14-ft high, 2-in I,D, and 4~in C,D. and was constructed from six
sections of British pile grace graphite, The experimental teclmniques emplcyed were
similzr to those previously reported. Thus, the graphite was cxposed to air at its
inner surface only and evidence ot the radisl diffusicnal effect was cbtsined irom
gas concentration measurements at the exterior surface. The reaction rates aleng
the channeli were determined iron the bore oxygen concentration profile. This was
cbtzined by means of' gas proves inserted into the bore ot the column, The experimentcl
conditions used were such that the reaction wes ir the tirst transition region between
chemical and in-pore diffusion control of the rate, This is the condition where the
oxygen concentration at the exterior surface is tinite but smaller than the iree gos
conposition, Under these conditions despite the existence of the bore oxygen
concentration protile no corresponding gradient at the exterior surface wes chserved,
The previously derived diffusional theories were extended to cover this limiting case
and trese extensions allowed the diffusional effects to be cuantitetively estim:ted,
Good asgreement between these results eand previously reportcd values was always
obtained,

"he effect of bulk rlow through the graphite on the observed reaction rate wos
studied. The effects were found to be considersble and an extensicn of the diffusiocn
theory was used to explain the effect, Agreement vetween tiis extended theory and
the practical results was quite good.
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