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i r *as bee 9 *tsee/ed bl 0re in *ur ;#02: [3]andelseauere [9]. !! 's ::-:ei a:lev

that 'n.::et di"us4:a.14mi ed cridation ::Uld rani #est 'tsel' 19 the ran er des:ribed.t

Sirce the :yfirder # aces were 93! risted, Ctica**cn in these reg 4:qs would c:ntrita*e 3
C09stin*. ::tal burn '' to the tr3'ile, aed :erna:s a little :Pe er:Und the edges.
H:wevtr. sf *Ce the exter9al sur#!:e trea c' the f aces is 091y 1/t t*at Of th? Oylinder
wall, the nass loss : 9*ributic.* #rtm the fa:es *a the bulk burnOff is less * ban l't of
the ress red tulk burn:f f in our ex:eri.e9ts. This was <erieted by exiciz rg two 12.7e

m4 4 76 T.t P0X Cy11FCe*s 19 air, :are'Ully re90ying 15 m f a:n e'tCn end ard re!$Uring
the ceas!*y : files as be':re. "Urnoff :r: files similar in sha:e :: that in Fig.re I
wea? Obt 3'*ed.

Th's :hea ee09 15 be'ng iavestigated in 5 s*te detail. First, it s5:uld be noted

""St n3 !rti:Ulate fatter was re:3/ered a* 1r the ex;eriments and, within toleearce
lintts, no change 19 the extee931 di ensions of the s:e:fre9s was noticeable. Se :*d,
90 "elsurable ten;erature g*1d'ent 3:e:ss thC s"e: ire 9 di!Pe'.ers w3s Obse*ved usfrg Jn
interaal tni9, shielded therno::ucle. Third, no other sinultare0us (paraIIel) Chemical
rea: tion, including innibiti:n by res: t:n ;redu:ts, ca9 a:: cunt for the :: served turn.
G#f Or0f1Ies. Innibition by ;r:dsets CO/*02 Or CD/H2 eaan t le!d *3 a fla* Orofile in
the intefice O' a s;ecimen. Th4 s was, neve"theless, ve*i#ied in *.he foll 0wt 99 anrer.
If irnititi:n by reaction pr^ ducts 03n acaduce *he :he90 enon, the burnOf # Oe 3'il e
seculd te :uite di#ferent in 19e :sse .9ere rea: tant and :r:du:t gases have to di"use
*hrough a bar*ter a* *.he gra:hite sur'3 e. A "::*co9" ey;eei ent was run with Fail

g-s:9tte in air. The bu*nof' r: file snew, in rigure 2 f:r one o# inese ex:ecineats is
. . * p. . r e. y 4. ". ". 5 ,'r * # ' 'i m's , i n d '. " 3 '. ' r, g *. * a *. *. 9 " * # # . C *. o. f *. .P. *. **.**.*.'..**4 *"** "*$s4.-113 *. .. . . . - .. . 8 . .......

is t:0 sra!1 to :r: duce cu:9 de<tati:9 fro a flat rc'ile.
*n trer ::ssible ex:lanati:n is that the density of active st*es c9 tae s;r' aces Of the
uatrteized s:eci ens ts n'gne- than 19 the iateri:*. ctive sur'a:e ares :co'fies o'
Hail and 20X gra: nite sn:w little dif ference in the a:!t ee sur'a:e area tet-ten tne
outee and inner regions of tre s:eticeas. in agree ent with s:e:'f t: (3.s.~.) sur' ace
tresmeasureents(seealsoreference[3]).

Walker, et al. [?] s:e:ulated that the micr :cres in * heir caterial ( ure car::n r: s)
-igqt te res* Es'bf e #0F *ae burn 3f f rear the surf!C2. W:'.iever, it was Oeliete: 3*
!"a* time, 2nd still is, thet the Fi:e3 Cres are $3 '9te* nr.e:*ed to ca:r : Ores.t*at
* tei r e##e * 1 ve 'e*?* * s !*e t:0 $".:r* t: :!Use !".e 00s e*Ved te*3ki:P. Io deter 9t'e "Od.

l e td *.0 * be :s e.rve* b er:''s.ewivicr,t i*s : ore aetwork.he $**.:*.re :# - santte ::al:
. s s .. . . . s. 77. . . . ;p....4....,r .ng . ... . . :. '. s.......g. , . ..... ....er s.n . .,3; , .0 . 4 s. . .. w
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t*e si:e aan;e a::ve 2 um p /e- an area j' "s.35 ::' is shcwn 'n Figure 3.
Tne :tre'a

si:e :ist*i:st':9 te: ween 10 . an: *0,**0 . a :ee9 eas.re: :*evious'y T.0]. *be
::res ca* te af w "ed 'eto t"ree ;-:urs eitn a<ers;e : ore di a eters :f 40 * , 0.20 and
20 . . Tae mi:*::> *s 0::ury a v:10 volu e :f ". (40 % : ores), wrerees the a:*:..
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where 0,9 'is the free birary gas di'fusicq coe'fic'ect [13]. Values Of r.e are ! ::ed
..

in Figure 5 fer seseral levels of surface burne'f under vari:as conditi:ns.

Diffusion in the etere: res of M451 ;-a: nite is centrolled by Knudsen fiew, since they
average only 20 % in radius. Effective (Knudsen) diffusi:q c:efficients calculated 'or
anavera;e;resizegf2}/se:A using the dusty ;as redel [3] are 1.f ?x10-5 CN2/se: for C2at 500*C and 2.6 x10-3 cm for Hg3 at 200'0. Cec:aris:n of :nese crude?y $3:frated
values with the =s values in Figure o suggests that Knudsen dif'usic1 in :he : :::res
is the :ree:minan: transpor re:nanism during the first sta;es of the cxidati:n.

Also 01:::e: in Ff;ure 5 are :vera11 effe::ive dif'usien coe' 3X ;ra: nite
exidi:ed in the dif fusion-linitec em:erature regire; here 09,'jef ects ':r :0' = Dip. ~he effective
dif'usten c: efficient in w 51 ;ra:hite is assu ed to be . 0.0' D12 [i!]; that Of FGX is
:r::asiy similar. This value was n:: obtained under rea: f:n ::nditi:ns; thus, snall
; res of relatively iceg length, as well as blind eres, do no: :ontribute to the rea-
surec diffusion ::e'ficient. The ef'e::ive.diffusi:n c:e''icients reas red here under
reaction e-9diti:ns trdi:ste that during the early stages Of exidation :ne effe::ive
diffusien coefficient is two orders of magnitude 1:wer than the assumed value. Sinfiar
cbservations have been nade by Other workers [15]. This result suggests that the
micr:: ores significantly affe : the kinetics of s;eci ens oxidized in the dif'us ~on-
Ifmi:ed regime as . ell as in the chemical rea::icn ::ntrol regice.

Cerclusiens

Oxida:ica of gra:hite s:e:frens in the enemical rea:tien ::ntrol regfre ca9 lead c
s:re burnoff near the sur' ace. wai:n has been inter:reted as xida f e, in a -elatively
long mic-c: ore network. The rea :icn kinetics cf large s:ecimens xidized in tne : tem-
ical reaction control re; ire may be af'ected very little Oy nis : hen cenen, but the
kinetics of small specimens will se affected sig9f ficant?y. Inis ; hen:ce-09 nay a!so
se fr:0rtant at 91grer tem:eratures, where rass trans: ort influences tae Overail rea:-
ti:n ra:e.
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