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(Distilled water: D-water) IZHRMIL, %2 #HBLE L
THEHMLAMBEDOLETH L. FHLLBEONARE
Fig. 1 12" L, ShkERK & EBEORRKDORIDHES
H % Table 1 {cHB L TRE.

Table 2 IK/R T &k S i, EBEORRKEBIE, SIE-
1 ARERKBEEOEIREEAEED S, pH Of#E
BEILTHEI DL, HIBMASIZVWEERKDEF N
ELTARERAKER W,

23 APounrE

AR, BRAHNEN =21t -1 —hoak
BRA20m I, A4 WNRITLDERUHEE
Tote. ZABAKPHT) 3HBE L TRV LK,
105°C DR BY TEHTIKES TR L bOL UYL
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F2THMa L, fAWIckoRDI BEME DA
W, 3BT »REREL, TOFYHELTLS
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BHEEZ20C B0 T2AFES  A—4—- (27

T4 4= 7 HE, MVP-1) 2HOVTRELE %
Faug, RERMoSHES L CEREL KRS, Cht

hikoAM»SIHRL 1

Table 1. Analytical data of hot spring water and
artificial hot spring water

Artificial hot

Hot spring
(1) Cation water® spring water®
(mg/1) (mg/1)

H' o 1.90 o 2.00

pH 2.7 2.7
A‘i‘_l‘:lia'h o - 13.70 1.65

K* - 7 4.20 - 1.22 7

Mg?* 6.80 0.46

Ca®* 3;;6 0.05 a

Fe’*, Fe*t l7.66 46.74

Mn?* ¢.70 0.56
—;i;; - 9.00 14.22
@ Anion "

F~ 1.20 k0.86

Cl- o (57()‘ 0.20

HS" - 0.60 0.5;

SOi~ 366.00 861.54

» Spring out in Matsukawa, Matsuo. * A solu- »

Fig. 1. tion of 5 g of Yubana in 100 m/ of water.
Table 2. Changes in chemical components after treatment for 48 hours
Weight Holocellulose Klason lignin
Wood Treat
00! reatment (%) (%) (%)
SUGI D.w>» 93.2 —-149 13.9
AHWY 90.9 —-18.1 15.8
NARA D.W. 87.8 -17.9 8.4
AHW. 85.4 -20.1 14.0

Y Distilled water. ® Artificial hot spring water.
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Fig. 2. Relation between specific gravity of wood
substance and treating time of SUGI (Cryptomeria
Jjaponica D. Don): @, AHS-water; O, D-water.
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Fig. 3. Relation between specific gravity of wood
substance and treating time of AKAMATU (Pinus
densiflora S. et Z.): @, AHS-water; O, D-water.
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Fig. 4. Relation between specific gravity of wood
substance and treating time of KURI (Castanea
crenata S. et Z.): @, AHS-water; O, D-water.
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Fig. 5. Relation between specific gravity of wood
substance and treating time of NARA (Quercus
serrata MURRAY): @, AHS-water; O, D-water.

B F#RXE, Vol 54, No. 5 (1997)

—198—

32 BHFOEH

LENORU X D, OnkERALMIC £ o slb &g
B, E&EDERE L TRV ELAA LT B
EZZoNnd, £I7T, Fig. 6~9 LKMo =R &

80 -

(%)

.70}

609

50

40}

30 |

Vacant space of wood

20 1 i 1 H

4] 20 40 60 80 100 120 140 160

Time (h)
Fig. 6. Relation between vacant space of wood and
treating time of SUGI: @, AHS-water; O, D-water.
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Fig. 7. Relation between vacant space of wood and

treating time of AKAMATU: @, AHS-water; O,
D-water.
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Fig. 9. Relation between vacant space of wood and
‘treating time of NARA: @, AHS-water; O, D-water.
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DIMKMBEA 21 3 2 & TEREPHEERREREIL, &
BN TRy ERDc b0 EBbh B, Fig 10
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(d)

Fig. 10. Scanning electron micrographs of cross section of SUGI and NARA before and after treatment for 192
hours in AHS-water: (a) SUGI (before); (b) SUGI (after treatment); (¢c) NARA (before); (d) NARA (after

treatment).
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Fig. 11. Relation between weight of wood sub-

stance and treating time. SUGI: @, AHS-water;

O, D-water. NARA: B, AHS-water; [], D-water.
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Fig. 12. Chromatograms of extracted solution ob-
tained after ,treatment in AHS-water with SUGI:
Treating time (h); (a) 2, (b) 8, (c) 17, (d) 40, and
(e) 100.
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Fig. 13. Chromatograms of extracted solution ob-
tained after treatment in AHS-water and D-water for
100 hours: (a) NARA (AHS-water); (b) NARA
(D-water); (c) SUGI (AHS-water); (d) SUGI
(D-water).
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Fig. 14. IR spectra of BUNA (Fagus crenata Bl)
before and after treatment in AHS-water: Treating
time (h); (a) 0, (b) 48, (c) 144, and (d) 240.
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Fig. 15. Raman spectra of SUGI: (a), untreated; (b), treated in AHS-water for 192 hours; (¢), holocellulose.
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Table 3. Changes in chemical components after treatment for 100 hours

Klason lignin

Wood Treatment “?;bg)h t Holo(c;;l)ulose (%)

SUGI DW= 92.0 —18.3 20.4
AHWY 88.6 —21.38 17.7

NARA D.W. 83.9 —19.4 11.6 o
A.HW. —24.1 22.1

79.3

* Distilled water. ® Artificial hot spring water.

Table 4. Volume change by accelerated aging test of SUGI without and with treatment for 48 hours

Treatment (B)? (D)?/(C)» (C)/(B) (E)?/(D)
No-treatment 1.07 1.14 0.89 0.91
D-water 1.06 1.10 0.92 0.92
AHS-water 1.04 1.08 0.93 0.93
Y Value of Fig. 16.
KSR% Table 2 & 3ICRY. LKL, CORBRIERZE o
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24h
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XTWLIELW,
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5 TFRXHE, Vol 54, No. 5 (1997)

Fig. 16. Swelling behavior in accelerated aging test
of SUGI without and with treatment for 48 hours.

s, no-treatment; (NN, D-water; IR,
AHS-water.
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Modification of Wood Materials in Artificial Hot Spring Water and Their Properties
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*'Iwate Industrial Reserach Institute (3-35-2 liokashinden, Morioka, Iwate, 020 Japan)

*Department of Applied Chemistry and Molecular Science, Faculty of Engineering, Iwate University (4-3-35 Ueda,
Morioka, Iwate, 020 Japan)

The modification of various wood materials has been carried out by soaking samples in the artificial hot spring water
prepared by dissolution of Yubana (deposits of natural hot spring water from Matsukawa in Iwate prefecture) in hot
distilled water. The treated woaods were found to become lighter in weight and to have a higher porous state compared
to those obtained by the same treatment using only hot distilled water. HPLC analysis indicates that the hot spring water
after the treatment contained both arabinose and xylose in the case of needleleaf trees and only xylose in the case of
broad leaf trees. Those saccharides were thought to form by the accelerated hydrolysis of wood hemicellulose in the hot
spring water, In the treatment of Sugi for 100 hours, 22% of hemicellulose was decomposed to saccharides in the hot
spring water, while 18 % of hemicellulose to saccharides in hot water. On the other hands, the amount of lignin in the
modified woods was increased about 18~20% after the treatment, which indicates no dissolution of lignin occurred
during the treatment. It was also confirmed that the swelling property and dimensional stability in moisture atmosphere
can be improved with the decompasition of the non-crystalline parts of wood materials by the treatment using the hot
spring water.
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