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Anisotropy of Effective Gas Diffusion
Coefficients in Extruded Carbon Rods

I s well known that, in oxtruded cylindrical
sunples composxd of oither particles of amorphous
arbon or geaphitized envhon, the properties of tharmal
expansion, thormal conductivify and electrieal con-
ductivity are highly anigniropict, The nnisoirapy in
these properties is caused hy the orientation of the
irregular particles with their long side parallel Lo tho
direction ol oxftrusion and by the inherenic anisotropic
behaviour of the erystallites composing the particlos.

The orientation of irrcgnlae particles would alse
ho oxpocted to produce anigsotropy ol effective gas
diffugion coefficients i exteaded earbon rods. To
investigate  fthis  phenomenon,  effeckive  diffusion
ecosfficients, Der (FL-N,), were determined on threo
commercial samples, all nsing coal-tar piteh ns a
hizsuler: a Lhunpblaek gns baked of about 1,000° (4
(-1}, a petrolenm cole graphitized at abont 2,5007 (L
(5y., wnd n poirelman enke graphitized ab about
3,0007 G, The apparatus and proecdiee deseribed
by Weizz midd Prater® and us® wore wsed, Samples
& oo long by Ling in dinmeter weee usidd § dhey wern
previousty eub either parallel or porpendicalar 1o the
direcetion of extrosion from rods 2 in, long by L in
dimmoeter,  The resulis on each smaple, shown in
Table 1, represent at: least three different specimens,
with the individual values dupliesied within 4 5 per
cend,

Deg (I1,-N,) was caleulatod on the hasis of the
oxternnl geometrieal length of tho cylinder. If the
pores in the solid are eomplotely random in direetion, -
tho average length of travel of gas is shown by
Wheelert to be 141 timoes the extornal length of
sumplo (torbuosity factor), Mowever, if the particles
composing the sanplo aro oriended by exirusion, ib is
seen that the nssumplion of randomness of poro
divection is no longer valid. Parallel to the oxtrasion
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diroction the tortuesity fuctor wonld be expectod fo
appraach more elosely #o 1 {perfect channelling) the
ligher the degree of orientabion.  Conversely, the
tortuosity factor perpendieular io the direction ef
exfrusion would be expected to bocome progressively
greater than 1-41 with ineveased ofientation of the
particles. Therofore, it is lelt thot the anisotropy of
effective gas dilfusion coefficients in the extruded
carbon rods is privmerily o result of differences in the
tortuosity fnetor produeed by porticls orientation.
We thank Dr. P. B, Weisz and the Socony Mobil
Laboratories for determining tho effective diffusion
‘coeflicients.
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