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Abstract

The purpose of this study is to investigate the synthesis of biomorphic SiC from natural woods.
Rubber woods and sadao-chang woods which are local woods of the south of Thailand were used
as raw materials. The experimental studies were divided into 3 parts. In first part, the methods of
carbonizing woods for producing porous carbon preform were developed. The charcoal was heat-
freated at heating rate of 10°C min' from room temperature to 70°C, 3°C min” applied up to
500°C and 5°C min' applied up to 800°C then keep it for 1 hr. at this temperature before cooling
down to room temperature with flowing argon gas. The resulted porous carbon were in the
original shape and had no crack. For different heating pattern the crack appeared on the resulted,
The cracking pattem of rubber wood was a separation of inter-cells that located from the edge to
the middle of sample. On the contrary, the cracking pattern of sadao-chang wood was a separation
of cells along the growth ring that located at the middle. In the second part, the effect of times and
cycles of 8iO, sol infiltrated process were studied. The results showed that the longer time and
more cycles of Si0, sol infiltrating, the higher conversion of SiC was obtained, The SiQ, coat on
rubber woods increased with cycle times of infiltrated process. In contrast, The SiO, coat on
sadao-chang woods were be increased only up until cycle 4. In the third part, The effects of
pyrolyzed temperature and soaking time were studied. The results showed that the completed
reactions of precursors to form SiC/C were synthesized at 1600 °C. The longer times of pyrolyzed
provided better results on SiC transformation and also the transformation of - SiC to ¢~ SiC
phase. The compressive strength of the synthesized biomorphic SiC increased with the longer

pyrolyzed soaking times.
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Maximum Use Temperature (no load) (°C) | 1650
Thermal Conductivity (W/m*°K) 120
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Ceramic Fibers

ral fiber: i
Natural fibers Cellular ceramics

Structural ceramics

Wood -} Biomorphic template -> Ceramic composites

Ceramic fiber composites
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Polymer/ceramic composites
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CH,SiCl,, —» SiC,,+3HCl, (1.4)
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Name and formula

Reference code: 01-089-1396
ICSD name: Silicon Carbide
Empirical formula: CsSi
Chemicat forinula; SicC
Crystallographic parameters

Crystal system: Hexagonal
Space group: P63me
Calculate Density (g/cm.3): 321

Volume of cell (106 pmj): 41.49

RIR: 1.89
References

Primary reference:

Stick Pattern

Inten sty [%
II%D

Caleulated from ICSD using POWD 12

-[Ref. Pate

Lt .t

I Sfivon Carbide, 01089 1598

T [ T
4 5D &0 F

Bositlon {72 Theta]

rrrrr
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Name and formula
Reference code:
ICSD name:
Empirical formula:

Chemical formula;

Crystallographic parameters

Crystal system:

Space group:

Calculate Density (g/cm.s):

Volume of cell (IO'S pms):

RIR:

References

Primary reference:

Stick Pattern

Irtan sity [%)]
100

01-074-2307

Silicon Carbide (Moissanite 3C)
CSi

SiC

Cubic
F23
3,22
82,79
3.53

Calculated from ICSD using POWD 12

JHel. Pattem:Mdssantte IYTCWRE, sin 010742307

Pozitlen {72 Theta]

---------
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Name and formula

Reference code:

01-075-0254

ICSD name: Silicon Carbide (Moissanite 3C)
Empirical formula: CSi

Chemical formula: SiC

Crystallographic parameters

Crystal system: Cubic

Space group: F43m

Calculate Density (g/cm.3): 3.22

Volume of cell (10° pms): 82.77

RIR: 3.53

References

Primary reference:

Stick Pattern

Calculated from ICSD using POWD 12

Irtensity [%]
i)

10

{Het. Pattem : Mol ssanite 3UTCARG, syn, G 1-B75-0254

Position [T2Theta)

---------
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Name and formula

Reference code:

01-029-1129

ICSD name: Silicon Carbide (Moissanite 3C)
Empirical formula: CSi
Chemical formula: SiC
Crystallographic parameters
Crystal system: Cubic
Space group: F43m
Calculate Density (g/cm.3): 3.21
Volume of cell (106 pm3): 82.82
RIR:
References
Primary reference: Calculated from ICSD using POWD 12
Stick Pattern

latenzity [€]

G

£

Quﬁef, fatiem Mol ssapte -NTCRG, 50, 000281120

40

A AR AR ELAAALEES AL AL SARLALALY LAARALAL SALLMLALAS LRASARAR
B0 o Y 50 o0 180 110

Positlon [72Thetal

------------
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Name and formula
Reference code:
ICSD name:
Empirical formula:

Chemical formula:

Crystallographic parameters
Crystal system:

Space group:

Calculate Density (g/cxn.3):
Volume of cell (106 pmJ):
RIR:

References

Primary reference:

Stick Pattern

Intensity (%)
tl‘ED

01-075-1541

Silicon Carbide (Moissanite 6H)
CSi

SiC

Hexagonat
P63

3.17
125.85
1.33

Calculated from ICSD using POWD 12

-:"ﬁef. Patlern; Moissaras Gul VG, D1-076-164)

ARS AR i
4D fo B0 w 20
Paosition {72 Theta)

---------------------------------

-----
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Name and formula
Reference code:
ICSD naine:
Empirical formula:

Chemical formula:

Crystallographic parameters
Crystal systen:

Space group:

Calculate Density (g/cm.}):
Volume of cell (10° pmj):
RIR:

References

Primary reference:

Stick Pattern

Intensity [%]
100

00-029-1126

Silicon Carbide (Moissanite 2H)
CSi

SiC

Hexagonal
P63me
322

41.36

Calculated from ICSD using POWD 12

4 Raf.|Pattem: Moissanite-2\TH\RG, syn, 00-028-1126

,,l

rrrre N iiAldaals T
7}1 & 80 oo 118 120

Poziion [72Thata]
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Name and formula
Reference code:
ICSD name:
Empirical formula:

Chemical formula;

Crystallographic parameters
Crystal system:

Space group:

Calculate Density (g/cm.l):
Volume of cell (10‘i pms):
RIR:

References

Primary reference:

Stick Pattern

brtensay [
108

01-076-0935

Silicon Oxide (Critobalite Low)
0,8

Si0,

Tetragonal
P41212
2,32

41,49

5.01

Calculated from ICSD using POWD 12

] Ref, Patem: Cristobafle fow, BI-075-0835

30

i AR AL LA AR LR nir”.”u:EuuLer"Lrv—Lr‘vava'
0 20 a0

4 §0 il

Poshtion {72 Theta]
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Name and formula
Reference code:
ICSD name:
Empirical formula:

Chemical formula:

Crystallographic parameters
Crystal system:

Space group;

Calculate Density (g/cm.s):
Volume of cell (106 p1113):
RIR:

References

Primary reference:

Stick Pattern

Intensity {%)
100

01-076-0938

Silicon Oxide (Critobalite Low)
0,Si

Si0,

Tetragonal
P41212
2,29
174.09
5.05

Calculated from ICSD using POWD 12

1 Ref, Fawem: Cristobalte Jow, 61.078-0038
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