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Fig. 6-1 Heat treatment apparatus.

; 4 _
NI A
Fig. 6-2 Scaning electron micrographs of Nara

charcoal carbonized at 800°C.

Legend:
A : Untreated,
B : Treated with AHS-water for 96h .
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Table 6-1

Yield percentage and refinement of Sugi charcoals carbonized
after treatment with AHS-water and H2S0u.

~ Carbonization Treatment Treatment time (h) Yield (%) Refinement
temperature (C) solution )
500 Untreated 34.7 >90
AHS-water 48 27.5 >90
96 27.4 =90
144 28.7 >9.0
192 28.6 >9.0
H2804 48 27.8 >9.0
96 27.3 >9.0
144 28.5 >9.0
192 28.7 >9.0
800 Untreated 29.7 B
AHS-water 48 27.0 0
96 23.7 0
144 24.6 0
192 24.9 0
H2S04 48 21.9 0
96 24.2 0
144 25.5 0
192 24.7 0

Table 6-2

after treatment with AHS-water and H2S0u4.

Yield percentage and refinement of Nara charcoals carbonized

Carbonization Treatment Treatment time (h) Yield (%) Refinement
temperature (C)  solution

500 Untreated 31.1 8.9
AHS-water 48 29.4 8.7
96 32.8 8.8
144 31.0 8.7
192 29.6 6.3
H2S04 48 27.1 8.9
96 33.2 8.8
144 29.6 9.0
A0, 192 30.3 6.7
800 Untreated 30.0 0
AHS-water 48 26.9 0
96 28.2 0
144 25.6 0

192 31.3 0
H2S04 48 26.3 0
96 28.9 0
144 26.3 0
-5 192 29.7 0
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Treatment time (h)
Fig. 6-3 Specific surface area of Sugi charcoals carbonized
after treatment with AHS-water and H2SO4.

Legend:
Carbonized at 500C;

@ :Untreated, @ :AHS-water, A :H2S04 .
Carbonized at 800°C;
<{>:Untreated, O :AHS-water, A\ :H2504 .
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Treatment time (h)
Fig. 6-4 Specific surface area of Nara charcoals carbonized
after treatment with AHS-water and H2S04.

Legend:The same as in Fig, 6-3.
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carbonized after treatment with AHS-water and H2504.

Legend:The same as in Fig. 6-3.

Fig. 6-5 The Amount of Methylene Blue adsorbed on Sugi charcoals
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Legend:The same as in Fig. 6-3.
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Fig. 6-6 The Amount of Methylene Blue adsorbed on Nara charcoals

carbonized after treatment with AHS-water and H2S04.

Fig. 6-7

Fig. 6-8
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Treatment time (h)
The Amount of Orange II adsorbed on Sugi charcoals
carbonized after treatment with AHS-water and H2S04.

Legend:The same as in Fig. 6-3.
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2

Amount of Orange Il adsorbed ( p mol/g)

0 50 100 150 200
Treatment time (h)
The Amount of Orange II adsorbed on Nara charcoals

carbonized after treatment with AHS-water and H2S04.
Legend:The same as in Fig. 6-3.
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Table 6-3  Total Fe ion content in woods treated with
AHS-water for 96h.

Wood Treatment ‘Total Fe ion
(mg/kg)
Sugi Untreated 156
AHS-water 436
Nara Untreatede 44
AHS-water 457

Table 6-4  Cl1s-XPS data of Nara charcoals carbonized
after treatment with AHS-water and H2S04 for 96 h.

Carbonization Fractional area
Treatment
temperature (‘C) C1 C2 C3 C4 C5 C6
500 Untreated 0.03 0.59 0.23 0.07 0.10 -

AHS-water 0.63 0.20 0.07 0.05 0.04 0.01
H2S04 0.29 0.51 0.11 0.05 0.03 0.01

800 Untreated 0.34 0.23 0.30 0.11 0.03 -
AHS-water 0.67 0.18 0.05 0.06 0.03 0.01
H2S04 0.32 0.45 0.12 0.05 0.03 0.01

= =

o/C

Untreated 0.17

-C18

Treated with 0.08
AHS-water "
Treated with

H2S 04 0.05

-028

l I I I | |

1,200 1.000 800 600 400 200 0
Binding energy (eV)

Fig. 6-9 XPS spectra of Nara charcoals carbonized after
treatment with AHS-water and H2S04 for 96h.
Legend:(a):Untreated,

(b):Treated with AHS-water,
(¢):Treated with H2SO4 .
Carbonization temperature:800°C.
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C2 C-C

C3 C-OH, C-0-C
C4 C=0
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Co6 T
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Fig. 6-10 C1s-XPS spectra of Nara charcoals carbonized after
treatment with AHS-water and H2S04.

Legend: The same as in Fig. 6-9.
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Fig. 6-11 X-ray diffraction patterns of Nara charcoals carbonized
after treatment with AHS-water and H2SO4 for 96h.
Legend: (a):Untreated,
(b):Treated with AHS-water,
(¢):Treated with H2SO4,
(d):Graphaite.

Carbonization temperature:1,000°C.
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374G
65% RH

Treated wood pieces
of Sugi dkeg

Rotaion:2 min/30min

Nourishment  800¢

Pepton 40g
Glucose 10g
N 17 H X - >< -..‘ C .
Size 484 X 374 X 598 mm Starch 20g

Power : 75w
Maker : SANYO(SNS-K1)

Apple juice 200ml

Fig. 7-1 Decomposing garbage equipment.
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Fig. 7-2  Weight of decomposing garbage.
Legend: O :Untreated wood pieces,

@ :Treated wood pieces with AHS-water for 3 days.
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Fig. 7-3 Moisture content in wood pieces Fig. 7-5 Nitrogen-loss in the decomposing garbage equipment.
in the decomposing garbage equipment. Legend:The same as in Fig. 7-2.
Legend:The same as in Fig. 7-2.
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Fig. 7-7 Number of acid producing bacteria
in the decomposing garbage equipment.

Legend:The same as in Fig. 7-2.
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Fig. 7-8 Number of anaerobic bacteria

in the decomposing garbage equipment.
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Legend:The same as in Fig. 7-2.
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Fig. 7-9 Decomposing garbage system.

Specifications
Weight : 1,550 kg,
Size  :3.06m(L) X 1.47m(R) X 1.75m(T)
Power : 1.5 kw,
Decomposing capacity : 100 ~ 150kg/day.
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Fig. 7-10 Change of garbage with passage of time
in decomposing garbage system.
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