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Application of the Octahedral Model Theory to Evaluating the Specific
Surface Area of Porous Metal Foams
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Abstract Based on the equation from the octahedron model to conveniently calculate the specific surface area
of porous materials, the practical investigations are correspondingly carried out on a series of metal foam products.
This paper investigates more metal foam products with different material species and various structures and
develops a series of practical applications and verification of the present calculation formula. Among the
investigated objects, there are highly porous products with porosity exceeding 90%, lowly porous products with
porosity below 45%, and intermediately porous products with porosity between 70% and 80%. The pore sizes
involved include both millimeter and micrometer scales. The research results show that the characterization formula
of specific surface area can adapt well to the calculation of all these porous products, with the average calculation
deviation within 3%, mostly around 1%. This indicates that this characterization formula well reflects the
relationship between the specific surface area and the porosity and pore diameter for metal foams and the relevant
porous product, and has a good practical ability to calculate the specific surface area of metal foams and the relevant
porous product.
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Fig. 1 The porous Cu/Ni composite fabricated by electrodepo-
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Tab. 1 Structural parameters of the porous Cu/Ni composite

material ”’
s TIBUZEE 0 Fiflfe d fLBRE I
o /um /um 0% S, (emYem’)
1 8.7 24.5 94.8 106.5
2 16.3 242 93.3 109.7
3 242 24.0 90.3 1133
4 334 237 88.2 1163
5 47.1 235 86.1 117.9
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Tab. 2 Calculation results of specific surface area of the porous

Cu/Ni composite material

BEq S,/ (em’/em®) S,/ (em’/em’) Abs (AS/S,)

s FFE1 FEFX (2) iHE 1%
1 106.5 105.8 0.66
2 109.7 110.2 0.46
3 113.3 114.2 0.79
4 116.3 116.3 0.00
5 117.9 116.3 1.38
-1y 0.66
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Fig.2 The copper foam product with roughly tetrakaidecahe-

dral cells ™
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Tab.3 Experimental values of structural parameters of the cop-

per foam samples "

eSS FLBR 0/% FLBIRST d /mm HETE S,/ (cm’/em’ )

1 91.5 1.256 269.070
2 92.26 1.150 306.287
3 92.74 0.755 456.080
4 94.57 0.930 404.430
5 96.23 0.656 591.030
6 96.35 2.385 165.747
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Tab. 4 Calculation results of specific surface area of the cop-

per foam

e S,/ (em’/em’) S,/ (em’/em®) Abs (AS/S,,)

H BEFHE3 BEFX (3) 15 1%
1 269.070 271.085 0.75
2 306.287 302.070 1.38
3 456.080 466.142 221
4 404.430 399.027 1.34
5 591.030 597.617 1.11
6 165.747 165.091 0.39
-1 1.19
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Fig.3 The aluminum foam product obtained by high-pressure

infiltration casting "
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Tab.5 Experimental measurement parameters of the alu-

minum foam ¥

LS LR 0% fLR d/mm  HCRTE S,Y (em’em®)
1 73.0 2.66 157
2 76.6 2.68 147
3 78.6 2.73 13.8
4 82.0 2.76 12.5
5 85.8 2.85 10.7
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Tab. 6 Calculation results of specific surface area of the alu-

. [11-12]
minum foam

i S,/ (em’/em®) S,/ (em’/em®) Abs (AS/S,)

e RFES BEF (4) 1A 1%
1 157 15.66 0.25
2 14.7 14.69 0.07
3 13.8 13.85 0.36
4 12.5 12.56 0.48
5 10.7 10.64 0.56
Ty 0.35
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Tab.7 Relevant structural parameters of the metal foam with

roughly tetrakaidecahedral cells ©

Befgms LR 0% LRSS dmm  HEHH S,y (m/m’)

1 95.0 10.16 255.34
2 96.5 10.16 225.36
3 98.0 10.16 182.19
4 95.0 5.08 505.22
5 96.5 5.08 440.84
6 98.0 5.08 352.53
7 95.0 2.54 1007.74
8 96.5 2.54 878.20
9 98.0 2.54 695.52
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Tab. 8 Calculation results of specific surface area of the cop-

per foam

Befh S,/ (m¥dm’) S,/ (m*/dm’) Abs (AS/S,)

' i BEFL (5) 1A 1%
1 255.34x10° 253.39x10° 0.76
2 225.36x10° 221.97x10° 1.50
3 182.19x10° 177.22x10° 2.73
4 505.22x10° 506.78x10° 0.31
5 440.84x10° 443.95x10° 0.70
6 352.53%10° 354.44x10° 0.54
7 1007.74x107 1013.56x10” 0.58
8 878.20x10° 887.90x107 1.10
9 695.52x10° 708.89x10° 1.92
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Tab.9 Pore structure parameters of the porous graphite filter

material "
Y o PSR SR B FiiE R A
M g dum  pJ (glem®) S,/ (m¥g)
1 03.92  0.0299 24372 2.169
2 1095  0.0622 1.9989 3.607
3 1626 0.0855 1.9920 4523
4 3938 0.4041 1.9812 3354

i 2 5 (6) W E A5 2] 8 X 7 AR b 3% AR
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AL ARAT e e XS N KB : X R S (R K, =
7.588, ¥ n=-0.4 1K, =7588 LA (1), 75

*10 I ASFEMRNLELRERITESER
Tab. 10 Calculation results of specific surface area of the

porous graphite filter material

Fef d/mm S/ (m¥em®) S/ (m¥em’)  Abs (AS/S,,)
G5 PFFEo WTFER  WFRX (12) HE 1%
1 29.9x10° 5.0794 4.9969 1.62
2 62.2x10° 6.4209 6.7906 5.76
3 855x10° 7.5448 7.4029 1.88
4 404.1x10°  4.0285 3.9542 1.84
S 2.78
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