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The Measurement of Gas Permeability in Various Graphites

Teruo KIKUCHI and Kazumi IWAMOTO

Division of Nuclear Fuel Research, Tokai, JAERI

{ Received December 7, 1974 )

The permeability coefficient, porosity and specific
surface area of reactor grade graphites, high purity grade
graphites and ordinary graphites were measured and the re-
;ations between permeability coefficient and the pore structure
observed by elctron microscope was studied.

The flow of gas through graphite is governed by viscous
flow in fine grain graphites and by molecular flow in coarse
grain graphites. The diameter of fine pores connecting the
large ones in fine grain graphites are large, and in coarse
grain graphites are small, and the relation between permeabili-

ty coefficient and porosity is not a simple one.
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Fig. 1 The magnified photographgof SEG~5 graphite texture Fig. 2 The magnified photographs of SEG~6 graphite texture
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The magnified photographsof SEG-6H graphite texture
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Fig.
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7477 graphite texture
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Fig. 6

The nagnified photographsof IEL-24 graphite texture
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The magnified photographs of SE2-24 graphite texture
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The magnified photograpls of IM-2 graphite texture




JAERI- ¥

5937

Fig.

g

The ragnified photographtof

G163A5 graphite texture

Fig. 10

—15—

The magnified photographe of H327 graphite texture
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Fig. 12 Schematic diagram of permeability apparatus
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Fig. 13 Schematic diagram of perosity measurement apparatus
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Fig. 17  Scanning Electron Micrographs of SEG-6 Graphite
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Fig. 19 Scanning Electron Micrographs of G108S Graphite
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Fig. 20 Scanning Electron Micrographs of 7477 Graphite
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Scanning Electron Micrographs of H327 Graphite
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Scanning Electron Micrographs of IE1-24 Graphite
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Table 1 Graphite specimens and thier properties.

Graphite specimen Density Resistivity Ash Max. particle size| Forming method
(g/cmaJ (pflcm) {ppm) {mm)

SEG-5 1.72 1100 806 0.15 molded

SEG-6 1.80 1000 800 0.15 molded

SEG-6H 1.75 1000 50 0.15 molded

Gl08s 1.75 1700 200 G.1 . . molded

7477 1.75 1700 100 0.1 molded

IE1-24 1.80 900 150 1.5 extruded

SEZ2-24 1.79 900 200 1.7 extruded

IM-2 1.77 1000 1000 1.7 molded

G163AS 1.70 700 20 1.0 extruded

H327 1.77 .'."OO 2.0 extruded

Table 2 yalues of Bo and Ko for fine grain graphites

Graphite specimen Directiog‘ Viscous flow permeability coefficiant élip flow.permeability coefficient
' Bo (cm’) Ko (cm)
SEG-5 i .88 x 10 1% 3.8 % 107°
SEG-5 L 4.44 x 1074 3.8 x 1070
SEG-6 " 9.86 x 10 1 1.9 % 107°
SEG-6 1l 1.0 % 107* 0.3 w1078
SEG-6H n 9.99 x 10711 3.8 x 107°
SEG-6H 1 2.57 x 107+ 3.1 x 10°°
Gloss "n 15.1 x 107 3.8 x 107°
Gioas 1 14.5 x 107+ 4.2 % 107°
7477 n 6.82 x 1011 1.9 % 10°°
7477 L .30 x 10°°° 0.3 x 107°

* Ar gas flows from inside of the spécimen

to cutside, and therefore in case of the parallel direction

{ ) the gas flow is perpendicular teo the direction of pressing in the fabrication of the gra@hite

biock.
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Table 3 Values of Be and Ko for coarse grain graphites
Graphite specimen D:L):ectj_on‘r Viscous.flow parmeability coefficient | 5lip flow permeability coefficient
Bo (sz) Ko (cm)
IE1-24 1 1.20 % 107 15.2 x 107°
IE1-24 1 1.80 x 1071t 2.7 x10®
SE2-24 it 2.30 x o071t 60.7 x‘lO_E
SE2-24 1l 0.80 x 10711 53,6 x 10°°
-2 1 .93 x 1074 24,0 x 107°
m-2 1 1.0z x 1070t 30.0 % 107°
G163A3 i 1.46 x 1073 6.68 x 1077
G163a8 1 1.64 x 1071 14.3 x 10°°
H3I27 I 0.53 x 107°T 458 x 1070
H327 1 1.24 x 10712 10.7 % 1078
* gSee the note in Table 2.
Table 4 Porosity of fine grain graphites
Graphite Direction | Demsity (g/em) Porosity (%} Ratié
specimen Cataloqug Measure@ Open pore Closed pore £
value value € E _5_
SEG-5 i 1.72 1.73 13.8 9.7 1.42
SEG-5 1l 1.72 1.82 11.0 8.4 1.31
SEG-6 " 1.80 1.73 14.7 8.8 1.67
SEG-6 1 1.80 1.71 15.8 5.4 1.88
SEG-6H i 1.75 1.a1 12.2 7.5 1.63
SEG-6H 1 1.75 1.78 12.6 8.4 1.50
1085 u 1.75 1.77 12.6 2.3 1.35
G088 1 1.75 1.58 12.7 13.7 1.22
7477 n 1.75 1.70 13.5 11.5 1.17
7477 i 1.75 1.65 12.8 17.3 0.86
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Table 5 Porosity of cearse grain graphites
Graphite Directiot Density (g/cma) Porosity (%) Ratio
specimen catalogue Measured Open pore Closed pore .fip
vilie value £ E k4
1E1-24 “_ 1.80 1.75 10.5 12.7 0.87
181-24 i 1.80 1.79 10.2 10.6 0.96
SE2-24 1 1.70 1.63 17.4 10.5 1.66
SE2-24 J- 1.90 1.64 16.5 10.9 1.51
IM-2 1 1.77 1.80 10.7 9.6 1.11
-2 1 1.7% 1.79 10.9 9.9 1.10
G163A5 n 1.70 _ 1.75 11.4 11.1 1.03
G163AS 1 1.70 1.78 12.7 8.6 1.47
H327 t 1.77 1.77 11.0 10.7 1.03
H327 1l 1.77 1.78 11.7 9.6 1.22
Table © specific surface area of graphites

Graphite specimen

Spagific surface area

Graphite specimen

specific surface area

tem?/107g ) {en®/10°g)
SEG-5 631 H327 6.87
SEG-6 17.07 IE1-24 404 .
SEG-6H 600 5E2-24 7.85
G1088 6.83 ™-2 477
7477 5.55% G163A8 836
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