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The heat of wetting of wood in water (III)
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Table 1. Effect of cold water and alcohol-benzene extraction on the total heat ot wetting of
wood in water. ’

Total heat of wetting (cal/g)

l Wood extracted with

Species
| Untreated wood
| | cold water alcohol-benzene
Chamaecyparis obtusa HW* 17.40 + 0. 16%* | 17.35 & 0.17%* ! 18.23 + 0.23%*
IB 17.30 + 0.18 16.72 + 0.60 18.39 + 0.96
Fagus crenata SW 18.50 4+ 0.17 18.48 + 0.25 19.02 4+ 0.45
HW 17.89 + 0.16 18.38 + 0.66 18.14 + 0.24
OB 12.41 + 0.31 591 + 1.21 8.32 4+ 1.15
‘ . . IB 17.42 + 1.02 18.88 4+ 0.28 18.38 £+ 0.51
Betula maximowiczii
SwW 19.36 + 0.21 | 18.45 + 0.20 19.87 + -0.47
HW 18.46 + 1.01 18.32 + 0.58 ‘ 19.49 4+ 0.58
* OB: Outer bark, IB: Inner bark, SW: Sapwood, HW : Heartwood.

#* Standard deviation.

Table 2. ‘Effect of alcohol-benzene extraction

on the total heat of wetting of heartwood in water.

Untreated | Extractive
Common name Botanical name ‘ wood (A) ‘ free wood (B)| B/A-1 |Ref.
(cal/g) | (Ccal/g)
Japanese cypress Chamaecyparis obltusa 17.40 + 0.16 18.23 £ 0.23 | 0.05
J. cedar Cryptomeria japonica 16.12 + 0.12 17.48 £ 0.35- | 0.08
Port Orford cedar Chamaecyparis lawsonia 18.60 £ 0. 89 17.40 + 1.55 —0.06
Formosan cypress Chamaecypris formosensis 14.48 & 0. 20 14.28 +£ 0.06 —0.01
mountain cherry Prunas sargentii 17.17 £ 0.70 18.14 + 0. 25 0. 06
J. elm Ulmus davidiana | 16.67 £ 0.17 | 16.87 + 0.69 0.01
J. hop-hornbeam Ostrya japonica 12.73 £ 0.22 | 15.34 £ 0.55 0.21 ‘
J. walnut Juglans mandschrica 13.23 £ 0.28 | 14.72 £ 0.09 0.11 |
Katsura tree Cercidiphllum japonicum 14.17 £ 0.56 12.50 & 0.70 —0.12
beech Fagus crenata 17.89 &+ 0.16 18.14 = 0. 24 0.01
J. red birch Betula maximowiczii 18.46 + 1.01 19.49 + 0.53 . 0.06 |
makore Mimuscops heckellii 16.33 £ 0.79 17.38 £ 0. 45 0. 06
paldao Dracontomelum 13.10 £ 0.61 14.81 £ 0.32 0.13
spinarl Anisoptera thurifera 12.88 + 0.24 | 14.06 -+ 0.18 0.09
walnut ' Juglans nigra 16.55 &= 0. 46 17.38 £ 0. 30 0.05
teak | Tectona grandis 13.39 = 0.59 | 13.64 = 0.81 0.02
rose wood Dalbergia iatifolia 12.65 4 0. 16 13.17 £ 0. 47 0. 04
scotch pine Pinus silvestris 13.1 16.7 0.27
yew Taxus baccata 16.7 20.3 0.22
western red cedar Thuja plicata ; 13.8 16.9 0.22
European larch Larix decidua ‘ 17.2 18.8 0. 09
opepe Sarcocephalus sp. 13.9 19.2 0.38 5)
lime Tilia sp.. 12.7 16.0 0. 26
kokrodua , Afrormosia elata 14.6 16.3 0.12
European walnut Juglance regia 17.7 18.7 0. 06
elm Ulmus campestris 15.0 15.8 0.05 |/
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Fig. 1. Relationship between the total heat of
wetting of heartwood and alcohol-benzene
extractives content.

Open circles : untreated wood
Solid circles : extractive-free wood
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Fig- 2. Effect of treating tim e of delignification
on the total heat of wetting.
Open circles : cypress
Solid circles : beech
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Fig. 3. Effect of delignification on the total heat
of wetting.
Symbols : same as Fig. 2.
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Table 3. The total heat of wetting of lignin.

Treating time Total heat of wetting (cal/g)
(hr> cypress beech
1 0.99 4.17
2 10.46 | 5.19
3 13.90 1 10. 28
4 14.61 10. 22

Each value was caluculated from the following
equation,

Wi={B—C(1—A)}/A eereme D
W; :total heat of wetting of lignin, A:L/100, L:
percentage of lignin removed under each treating
time, B: total heat of wetting of extractive-free
wood, C: total heat of wetting of various delig-
nified wood.
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18 Table 4. The total heat of wetting of
hemicellulose.
E’J i Treating time Total heat of wetting (cal/g)
G (hr) T beech
:O J , , r B cypress ] ie_c-ww _____
g 0 0 2 30 2 28.11 29.74
8 Loss in hemicellulose
QB) content (%) 4 | 28. 32 28. 47
= 6 ‘ 28.55 i 27. 45
= o0l 8 é 29.74 ! 28.30
& 10 | 30. 25 29. 44
{;‘ Each value was calculated from the following
= 18 equation,
Wg={E—F(1—D)}/D «eere 2
Wy : total heat of wetting of hemicellulose, D:
16 H/100, H :percentage of hemicellulose removed
7 : , ' under each treating time, E : total heat of wetting
0 10 20 30 of holocellulose, F :total heat of wetting of holo-
Hemicellulose content in cellulose sample, which was treated with 0.2 %
holocellulose (%) oxalic acid aqueous solution for each time.

Fig. 7. Effect of removal of hemicellulose on
the total heat of wetting of holocellulose.
Symbols : same as Fig. 2.
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g 2 : sample treated for 2 hr,
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Fig. 8. Thermogram of sample removed variously hemicellulose from holocellulose.
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Fig. 9. Effect of removal hemicellulose on the
hygroscopicity of holocellulose.
Symbols : same as Fig. 2.
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Summary

The purpose of the present study is to obtain
the knowledge about the relationship between the
chemical constituents of wood and the total heat
of wetting of wood in water. The total heat of
wetting of wood which is extracted with cold water,
alcohol-benzene, acidified sodium chlorite solution
and 0.2% oxalic acid aqueous solution, was meas-
ured by using a twin-type conduction microcalori-
meter.

The results obtained are as follows:

(1) Except for a few species, the total heat of
wetting of wood extracted with alcohol-benzene is
higher than that of untreated wood.

(2) The total heat of wetting increases with the

decrease in lignin content. This inclination is

found to be much more remarkable in the short
time of treatment. The total heat of wetting of
lignin is determined from percentage of lignin
removed under each treating time, the total heat
of wetting of extractive-free wood and of various
delignified wood ; the values depend on the treating
time. Therefore, additivity rule does not hold good
in this case.

(3) The total heat of wetting of holocellulose
decreases with the decrease in hemicellulose con-
tent. The total heat of wetting of hemicellulose are
determined from weight loss and the total heat of
wetting of various holocellulose samples ; the values
are about the same as that of isolated hemicellulose

sample.



