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Fig. 2-1 X-ray diffraction profiles of tension Fig. 2-2 The change in X-ray diffraction

profile of tension wood by 320%°C
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Fig. 2-3 The change in relative intensity (@) and
crystallite size ([J) during 320°C isothermal

Fig. 2-4 Schematic representation of thermal

decomposition of cellulose crystallites.
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Fig. 3-1 TG curves of cellulose with and without sulfuric acid carbonized at 800°C.

Yield (%)

Fig. 3-2Final yield at 800°C plotted against

50

-~ CFl1
20 i Cot 0N
e Hgloeywthin
10 |
I L 1 ! 1 )
0 10 20 30 40

sulfuric acid/cellulose (%)

added H,SOj; per dry cellulose.

Fig. 3-4 Scanning electron micrographs of the

starting cotton (A), carbonized coiton with (B) and

without (C) sulfuric acid-impregnation at 800°C
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Fig. 3-3 Surface area of char cellulose carbonized

at 800°C
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Fig. 3-5 EDXA signal of sulfuric

acid-impregnated (5.6%) cotton cellulose

carbonized up to 800°C. Excitation

energy of each element is indicated in

parentheses.
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Fig. 4-3 Surface areas calculated from adsorption isotherms of char wood carbonized with and

without sulfuric acid impregnation at 600°C and 800°C.
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Fig. 4-4 Dimensional change of the wood sample carbonized with and without sulfuric acid impregnation
at 600°C and 800°C.



Fig. 4-5 Photographs of control wood

block (A) and carbonized with (B) and

) ) Fig. 4-6 Scanning electron micrographs
without sulfuric acid impregnations at

of the starting cotton (A), carbonized

spruce with (B) and without (C) sulfuric

acid-impregnation at 800°C.
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Fig. 5-1 X-ray patterns of original cellulose (1), amorphous carbon (500°C, II), and graphite
(2000°C, 111) for four types of cellulose. All samples except for ramie (row D) were in the
form of unoriented pellet. Ramie was pressed as fiber bundle and mounted as X-ray
diffraction sample retaining the shape. Diagrams show BC (A), Cladophora (B),
Halocynthia (C), and ramie (D).




Fig. 5-2 TEM image of graphite from BC cellulose. Fig. 5-3 TEM image of graphite from
Cladophora.

Fig. 5-4 TEM image of graphite from

Halocynthia.

Fig. 5-5 TEM image of graphite from ramie.
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Fig. 5-6 X-ray patterns of TENCEL and cellulofine cellulose graphitized at 2000°C.
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Fig. 6-1 TEM image of freeze-dried Fig. 6-2 TEM image Halocynthia
Halocynthia cellulose with sulfuric acid cellulose after remover of silver by

impregnation, carbonized at 600°C. 50% nitric acid.




