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Porosity and specific surface area for bamboo charcoal using fractal theory

CAO Huan-ling, LI Wen-zhu, SONG Yuan-pu, CHEN Mao-jun
(School of Engineering, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: According to fractal theory, bamboo charcoal’s porous structure and anisotropy characteristics,
reference scanning electron microscopy (SEM) images of bamboo charcoal, and imitation of the Sierpinski
carpet generation method, a random fractal model of bamboo charcoal was established. Then, using Matlab
software to simulate porous bamboo charcoal pore space distribution, the relationship between porosity and
specific surface area for a number of iterations was obtained. When the number of iterations was 10 and the
smallest diameter was 1 nm, the bamboo charcoal fractal model porosity was 0.825 with a specific surface area
of 213.6 m*-g™". [Ch, 6 fig. 1 tab. 10 ref.]

Key words: forest engineering; bamboo charcoal; fractal theory; porosity; specific surface area
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Figure 1 Sierpinski carpet generation

1 xR MER T

Proe ok, SAETI R, LIPTAS 0 ISOR AR RO AT S BAT B . S 2 AL L H S T B R A T E
JISE AR R o AT BAE R RIS L) —Fof, e Al e ST Y BT AR A e, B AT Al e 2 0
ProwAer g b REA ARt A A2 . AL 2 A 5 oUL R i U0 R 419 i 5 8 5 P 3 A7 A 8 41 ik e 45 1
Fr, BRSO b0 S T SR AOUL R 5 Y BEAS AL, RIARZR T A B4 19 22 FLAR 025 1) 55 P A 38 R A

B2 #RBUMEDHR (x282) B 3 A AEE(x100)

Figure 2 Micro-structure section of bamboo charcoal Figure 3 Transverse section of bamboo charcoal
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Figure 4 Bamboo charcoal cross-section fractal model generation (m =5, n =4)
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Figure 5 Porosity and number of iterations Figure 6  specific surface area and number of iterations
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