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Table 2-1 Analytical data of hot spring water and ~ : g
Artificial hot spring water. = o O '
b ) 1.2 g
Cati Hot spring water Artificial hot spring water " Z d
. l = 3 l 3 = ';
Ve (mg/dm”) (mg/dm”) = »
H' 1.90 2.00 £ [
g
- — ='I U.s [
pH 2.7 2.7 W
Na’ 13.70 1.65 0.6 | | 1
0 50 100 150 200
K’ 4.20 1.22 Treatment time (h)
Mo 6.80 b Fig. 2-2 Relation between specific gravity of Sugi
19 ) B . .
- _g, =& ~- P and treatment time.
Ca?' 33.70 0.05 Legend: < :Untreated,
— @ :Treated with AHS-water,
Total Fe 17.60 46.74 O :Treated with D-water.
Mn*' 0.70 0.56
AP 9.00 14.22 LG
; L L _® ®
Anion el ®
F 1.20 0.86 g
& 12+
Cr 0.70 0.20 by
— = — e 1
HS 0.00 0.54 i :
= ,* i o oo, ol o8
— & .'
SO+ 366.00 861.54 S os |
a)From well in Matsukawa, Iwate Prefecture. \I : [ :
b)Filtrate of the suspension of Sg Yubana from Matsukawa e 0 50 100 150 200

well in 1dm’ of distilled water.

Treatment time (h)
Fig. 2-3 Relation between specific gravity of Akamatsu

and treatment time.

Legend:The same as in Fig. 2-2.
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Fig. 2-4 Relation between specific gravity of Kuri Fig. 2-6 Relation between vacant space of Sugi
and treatment time. and treatment time.
Legend:The same as in Fig. 2-2. Legend:The same as in Fig. 2-2.
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g..‘é S 40
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i B
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Treatment time (h)
Fig. 2-7 Relation between vacant space of Akamatsu

g Treatment time (h)
Ll Fig. 2-5 Relation between specific gravity of Nara

and treatment time.

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

and treatment time.

Legend:The same as in Fig. 2-2.
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Fig. 2-8 Relation between vacant space of Kuri
and treatment time.
Legend:The same as in Fig. 2-2.
30 Fig. 2-10 Scanning electron micrographs of woods treated
with AHS-water.

10k Legend:
o A : Akamatsu,
> 60 ° B : Akamatsu treated for 144h,
S P = e = C : Sugi,
& ST —— ;
& D : Sugi treated for 144h.
S 40
-

30 -

20 | l ]

0 50 100 150 200

Treatment time (h)
Fig. 2-9 Relation between vacant space of Nara

- and treatment time.
¥ Legend:The same as in Fig. 2-2.
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75 | 1 | ! | 4 Xylose
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Fig. 2-11 Weight of woods treated with AHS-water
and D-water.

Legend: & :Untreated, X,
® :Sugi treated with AHS-water,

7 O :Sugi treated with D-water, ’j

) M :Nara treated with AHS-water,

e [] :Nara treated with D-water. W
(M/\W /

(a)

. Fig. 2-12 Chromatograms of exracted solution obtained
f:;f { after treatment of Sugi with AHS-water.
.i Legend : Treatment time (h)
td () : 2, (b) : 17, (c) : 40, (e) : 100.
1‘ |
‘__.;.;II;E A — 26 —




Table 2-2 Changes in chemical components of woods after treatment.
_ : Treatment Treatl;lenl - \.‘;"ciglll Holocellulose Klason Lignin
4 Wood . . 0 0 ¢
~ solution time (h) (%) (%) (%)
Sugi  AHS-water 48 90.9 -18. 5:
At ugi watelr 0 18.1 15.8
2 Galactose 100 88.6 218 7.7
3 Glucose — " = I ¥ -
4 Xylose D-water 48 93.2 -14.9 13.9
5 Mannose :
100 92.0 -18.3 20.4
Nara  AHS-water 48 854 -20.1 14.0
100 79.3 -24.1 22.1
D-water 48 87.8 -17.9 8.4
100 83.9 -19.4 11.6

!
:
")
- ! - + - »
! Fig. 2-13 Chromatograms of exracted solution obtained
"3 after treatment with AHS-water and D-water for 100h.
ol
i Legend : (a):Nara treated with AHS-water,
Tl
/ -. (b):Nara treated with D-water,
d ,’!—'ﬂni (¢):Sugi treated with AHS-water,
"I" -]': (d):Sugi treated with D-water.
i
0 e
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Wavenumber (¢cm™)
Fig. 2-14 FT-IR spectra of Buna treated with AHS-water.

Legend: Treatment time(h)
(a): 0,(b) : 48, (c) : 144, (d) : 240.
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Fig. 2-15 Raman spectra of Sugi treated with AHS-water and holocellulose.

Legend: (a) : Untreated,
(b) : Treated with AHS-water for 192h,
(¢) : Holocellulose.
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Degree of swelling (%)
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(A) (B) (©) (D) (E)
Air-dry Water  Oven- Boiling Oven-
soking  dry of for2h dryof

for24h  (B) D)
Fig. 2-16 Swelling behavior in accelerated aging test

0.950

of Sugi without and with treatment for 48h.

Legend: [ |:Untreated,
B :Treated with AHS-water,
[ |:Treated with D-water.

Table 2-3 Volume changes in accelerated aging test of Sugi
without and with treatment for 48h.

Treatment

(B)” (D)“/(C)” (C)/(B)™ (E)/(D)
untreated

1.07 1.14 0.89 0.91
AHS-water

1.04 1.08 0.93 0.93

i l_)-;\'atc;'
1.06 1.10 0.92 0.92

a) Value of Fig. 2-16.
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Treatment time (h)

Fig. 3-1 Weight of woods treated with AHS-water and H2S04 at pH2.7.

Legend: @ :Heartwood of Sugi treated with AHS-water,

o) HEEHE.M B EILVSR#@BEEZEH.30,179 (1974), O :Heartwood of Sugi treated with H2S04,
. M :Sapw Sugi treated with AHS-water:
{1 0) SEREARECME22%.30.245 (1974). Sapwood ol”@ug-n treated “?lh AHS-water,
[]:Sapwood of Sugi treated with H2S04,
11) BIRMB.E8EET%E.42,500 (1986). A :Nara treated with AHS-water,

/\ :Nara treated with H2S04,

Table 3-1 Accessibility, crystallinity and reaction rate constant of
woods treated with AHS-water and H2S04 .

pH2.3 PH2.7
Wood Treatment Ke© KO
solution ") o 2) o
A Co X 102 A Co X 10?
P
(I’:f;rtwoo gy AHS-water 11.6 884  0.82
i 11.8 882 097
H2S04 102 89.8  1.08
S;-l.g] d AHS-water
(Sapwood) 11.7 883 251 128 872 089
H2S04
. Nara AHS-water 228 77.2 3.55
! 226 T4 218
. H2504 235 765 347

a)Accessibility(%). b)Crystallinity(%). c)Reaction rate constant(h').
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Fig. 3-2 Vacant space of woods treated with
AHS-water and H2S04.

Legend:The same as in Fig. 3-1.
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Fig. 3-3 Moisture absorption of Sapwood of Sugi
treatedwith AHS-water and H2S04.
Legend: ® :Treated with AHS-water at pH2.3,
O :Treated with H2SO4 at pH2.3,
A :Treated with AHS-water at pH2.7,
A\ :Treated with H2SO4 at pH2.7.
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Fig. 3-4 X-ray diffractograms (meridional scattering) of
heart wood of Sugi treated with AHS-water.

Legend: (a):Untreated,
(b):Treated for 96h,
(c):Treated for 192h.
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Fig. 3-5 X-ray diffractograms (meridional scattering) of

heart wood of Sugi treated with AHS-water.

Crystalline length ( A )

Legend:The same as in Fig. 3-4.
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3-6 Crystalline width of woods treated with

AHS-water and H2S04.

Legend:The same as in Fig. 3-1.
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Fig. 3-7 Crystalline length of woods treated with

AHS-water and H2S04.
Legend:The same as in Fig. 3-1.
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