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A1 sragimgag tasted behaved 25 ndic2ted for the soeczimen ‘0 Figung 1. Sirflar Serave
ige has Deen observed befare 'n our grouc [3] ang elsenwars [3]. It ‘s conceivadle
thet ‘nenore 4iFfugionelimized oxidation could manifest ‘tsel? fn the manner Jescrided.

Since the oy'inder faces were 70t ~asred, oxication in these regfons wou'd contridite 3

5\

. canstans total Surnoff %o the orofile, and gernaps a Yittle more arlund the edges.
“owevEr, since the externzl surface 222 0f the “aces fs anly 1/3 that of the :y!:zzcr
] wall, the mass 10ss contribution from the faces o the bulk bDurnoff ig less than 1C% of

the =easured dulk Durnoff in cur experiments. This was veri‘ied dy oxtgizing two 12.7

| mm ¢ x 76 =m PGX cylincers in afr, carsfylly removing 13 mm frgm each end end meisuring

: the cansity profiles 2s befere. Surncff pcrofiles similar in shape o thet in Figure 1

. were 03t3ined,

. This shenc=anon is Befng investigated in gr-ater datail, First, 1% shoy'ld be noted

' shat na sarticulate matter was razoverad 2 ir the exjeriments ind, within tolerance

| Timizs, no change in the externa) cimeasions of the soecimens wis noticeadble. Second,

' ne measurad'e temperature gradient acrass the specimen diaraters was observed using in
insarnal thia, shielded themocougle. Third, no other simultzrecus (paralle!) chemical

: resztion, including innfbizion by reastion produsts, can acsount for the cbserved durne

| off srofiles. Innidition By sroducss C0/502 ar CO/MZ camnot lead to 4 “lat profile in

| the ‘nterigr of & specimen. Tiis was, nevertheless, verified in the folicwing manner.

If inniBitiaon Sy reaction Aroducts an produce the phenomenon, the Burnoff orofile
sheuld be guite diffarent in tne case where reactant and 2raoduct gases have to giffuse
] through 4 Sarrier 2t the graohite surfage. 2 "¢9200n" experiment was run ufzh‘-dsl

graghite in air. The burnof® profile showa in Figure 2 for one of these exterimenis is
gimilar S0 the previcus profiisg, indigating that “he #%fect of the reagticn oregucts
is to9 sma'! to oroduce much deviation from g flat prefile.

tasther o0ssihle explanaticn fs that the density of active sites on the surfaces of the
unexi4ized snecimans 1§ nigher than ia the intarizr. Active surface ares orofiles of
WdZ1 an¢ 2GX graghise snow little differsnce in the active surface area Setween tne
guter and innar regions of tne ssecimens, ‘n agreemant with specific (8.E.7.) surfice
ares measurements [ses also rafersnce [9j).

walker, ¢t al. [9] speculated that the microcores in their materia! [sure Carion rods)
mignt e rasdons‘Sle for the burnoff nsar the surfice, However, it was believes at
shat time, and 3111 1§, that tha microsores are $3 ‘nterconnectied to macrozores.that
sneir affactive 'ergins 4re 200 short to cayse the obsecved Dehavior. To determing now
shie sseucsire of sraonite c3uld Taad 5o the sdserves huraoff bDehavior, 1tS core network
wis Scrut nized. Protemicragrasns of higaly solishes, goidessuttered HASL grecimens

- . T e
ware exynines, 2res 25 small 2s 0.2 umocould De regsured. The disteidution of dores
‘n thg gize rince 2d0ve & o4 Jrer 2n arey i S.28 eme 13 ghown in Figure 3. The oore
. ¥ - 5 . - -
gize giss=idution Setween i0 A ana 10,030 < nas Seen medsures deevious'y s‘::' he
-~

Sores can 52 oy ted nto three grouns with 2verige sore Jiareters of <0 A, 0.20 .7 and

25 .M. The icessar sy 02Zudy 2 vaid valume 3F 4 0,04 (80 2 pores), wnereas the magree

nores (0,20 %m and 22 .= pores) attusy a4 valsng of ~ 0,18 Thys, the =ymser &7 migros
sares o8F uUn’t volume I8 3o =3t AsZ.-g of magnizide Cragter Shen that f the macros

sares, and the average distance catueen macrosoras ‘s Tieze acugh [ 1 oum and 120w
for the small and large =acriporss, respactiive’y) that the cangertralion of 'ea::at:
J2s 1n tme nigropores can De large for @ significant Jistance *alc ThHe gZetiten, =
sorerat e of the observes swidatiow seafile ¢f grachize ‘s AL fa Figure s, ThHe
3asnite furniites te0 231Rs for the ~eaCTant £33, 2 SuRfECe f8L40Pk, Tgueface, T0°e
§geing af migecoorey 228n 22 thg Surfage and 3 Syl setworv, Nppty, 207518276 3
sag gerien 25ge=0ly £f 20288, IiaCe the ascassidle active surtile 2rad Der LYY v

3 . - . . -
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where 012 's the free Sinary gas diffusicn coe’ficient [13]. Values of =g 3re plotited
in figure 5 for several levels of surface Lurnoff under varidus conditions.

Diffusion fn the microsores of 43! graghite is controlled by Knudsen ©low, since they
average only 20 8 in radius. Effective (Knudsen) diffusicn coefficients caleutatec for
an average sore size of 20 & using the dusty zas model [2] are 1.62x10-% cnl/sec for O
at 500°C and 2.64x107° cmf/sec for 420 at 200°C. Comdarison of these crudely »ilimated
values with the mg values ‘n Figure 3 suggests that Xnulsen diffusicn in Sthe m  “oCores
{s the predominant transport mechanism during the first stages of the cxtdatien.

Also plotsed in Figure 3 are gverall effective 41 fusion coefficients for PGX graghite
ox‘cized in she diffusion-limited tamperatire regime; here 2737 = mDy5. The 2ffective
438,540 coafficiant in #881 grashite fs assumed 20 Se = 2.27 332 [I13]. trat of PGr is
srobesly similar. This value was not obtained under raaction conditisng; thus, small

sores of relatively long length, as well as blind cores, do not contridute To the raa-
sured diffusion csefficent. The effective diffusion ccafficients measured here under
raaction conditions indizate thet during the 2arly stages of oxidaticn the 2ffective

di#fysion coefficient is two orders of magnitude lcower than the assumed value., Similar

observations have been made Sy other workers [15]. This result suggests that the

micropores significantly affect the kinetics of specimens oxfdized in the ciffys on-
limited regime 3s well 2s in the chemical reaction contra! regime.

Conclusiong

Ixidation of graphite stecimens in the chemical reacticn control regime can
some hurncff near the surface, which has been iatercreted as oxidation in 2

long micropors network. The reaction kinetics of Jarge specimens oxi1dized in the o
ical reaction conird! regime may be affscted very little Dy this ghanomengn, Dut the
kinetics of small specimens will De affected significantly, This chenomenon may 2'350
de important at higner temperatures, where mass sransport influences the averall raac-
tion rate.
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