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HIROMU KADITA and JUNSUKE MUKUDAI: Studies on
the wettability of wood VII. The heat of wetting
of wood in water. (2).
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Table 1. The total heat of wetting of various woods for water.

| N o Alcohol-
Common Name Botanical Name [%I;Zc‘;fgg 31“ t;Ltg%agt E;?f:gf

r (Cal/gwoon) (%)

Japanese wood T T
Sugi Cryptomeria japonica D.Don 0.35 | (H)*16.12 4.35
Hinoki Chamaecyparis obtusa ExpL. 0.39 | (H) 17.40 6.82
(S) 18.21 2.84
Aka.matsu Pinus densiflora Sies. et Zucc. 0.42 | (H) 16.32 3.94

(S) (su)**17. 54

(sp) 17.82 1.80
Sen Kalopanax septemlobus Koipz. " 0.56 | (H) 17.48 3.89
Ma-kanba Betula maximowiczii ReceL 0.66 | (H) 14.19 5.20
Katsura Cercidiphyllum japonicum Sies. et Zucc. | 0.50 | (H) 14.17 5.67
Asada Ostrya japonica Sarc. 0.71 | () 12.73 3.21
Buna Fagus crenata BLums 0.65 | (H) 17.59 1.62
Oni-gurumi Juglans mandschurica Maxim. 0.46 | (H) 13.23 5.42
Kusu-no-ki Cinnamomum camphora Sies. 0.51 | (H) 14.23 5.60
Ho-no-ki Magnolia obovata Tuuns. 0.42 | (H) 16.27 2.26
Shioji Fraxinus spaethiana LiNGELsH 0.60 | (H) 17.46 1.56
Yama.zakura Prunus sargentii Reup. 0.64 (H) 17.17 1.66
Haru.nire Ulmus davidiana Praxcn. 0.48 | (H) 16.67 2.41
Shina.-no.ki Tilia japonica Simk. 0.50 | (H) 14.82 4.34
Isu-no.-ki Distylium racemosum Sies. et Zucc. 0.82 | (H) 16.14 3.63
Inﬁgﬁgﬁ ;lvl(')o d Pseudotsuga taxifolia Britt 0.45 | (H) 15.00 3.23
Port Orford cedar Chamaecyparis lawsoniana Murr. 0.46 | (H) 18.60 1.65
Formosan cypress Chamaecyparis formosensis Matsum. 0.42 | (H) 14.48 4.51
Rose wood Dalbergia latifolia Roxs. 0.82 | (H) 12.65 17.10
Zebra wood Microberinia blazzavilenis A. Cugv. 0.81 | (H) 15.29 2.19
Teak Tectona grandis Linn. 0.55 | (H) 13.39 9.28
Kapur Dryobanops aromatica GN.F. 0.77 | (H) 16.86 1.73
Leone Hexalobas crispiflorus A.Rich. | 0.64 | (H) 13.42 3.95
Walnut Juglance nigra Linn. 0.52 | (H) 16.55 7.70
Spinarl | Anisoptera thurifera 0.563 | (H) 12.88 4.87
Makore Mimusops heckelii Huch. 0.61 (H) 16.33 4.35
Manggashinoro Shorea philippinesis 0.44 | (H) 16.32 2.68
Paldao Dracontomelum 0.69 | (H) 13.10 4.42
Mahogany Swietenia mahogani Jaca. 0.50 (H) 15.43 4,57

* (H) : Heartwood, (S): Sapwood.
** (su) : Summerwood, (sp) : Springwood,




102 B AN R Sl

i3, BAEAMTIRE /%, 7, v, AEEAH
TEAL e, BE=L, NEOEDELTE, HAE
AMTRTHE, AREAM TR -y v ¥, 2Y¥
Fe, NAEA, FIETHB, PR UIEITE
B ORBEEMRDEODOTIE-> &Y Lz Z ERBALL
P, AEEBTIRIILESH O BBRMEARPP/SLX
HTH 5o

b /% ETHTVICDNTIE, O EIHICONT
BB RIE L7-hs, RICAONE XD, @HEOM
ICId k& 1SERIIE O, PPUMOTHRED, &
to, T H Y ODAIC OO T HEM & EMIC DN TH
UM EAEERIRD S DT L. R
M- /O, 7Y QRN &8

o35

$320. 5~32. 8% Td - 7= b DA, HithpERET 5 C
LIC kD30, 4~38.0%1C1i B E LTW0E, 2T, #E
RS S KA EY, ToOllE (TN YIRET
1RSI ALER U 7e) BRHC DD CRIEAETIEL,
ZpkEE% Fig. LeiL7z, 2 « 3OAMERLT,
3 5 A EOAM TRIRRS ORME, MNEHOE
FUCHATE L2508, £0ZEIFHL LB,
COXS5IT, SEEIC KD BHACERSBD LN
2%, CHEBREOHMIOERICLZEVILD D,
#r L AT d % accessibility % RICHERNT 5 6D
L#E5 5h, Ak @ accessibility Al ETE
L, #hoDHEREEShETHRNTIBHERDS Do
F 1o, BRI & > TAMARR L TO 2RO MNRILS

oM LS XRET Ry on Orord cedar =
53k, WEDZNICRE LLER ;ﬁﬁﬁ?” ==L
BRLELTVLE, COTERDT 0 ——————
B, LEOMRIZULLOTE g e —

3o Makore —

D FEIC, WESICRIZS RO Paldao e
AT By, Toa— e Formosan cypress Fﬁﬁ;-—m
~yEVvEE (1:2) KXs5H Spinarl 772 ————y
A O E AR, FE%E Table Oni.gurumi w2z | ——
1R, Ricaoha LSl s ez o
HEOENS DI E, BEER/NE Hinoki pzz2 e T A AR SRR
Bk S THB. —MIT, KIELDR Walnut 2z P

] Teak rrrra ey
BOW, BEECBUR IR po —
12, Red wood, Teak, Mahogany T pe—— s
0 10 0 10 20

1 E) 13, MOAM LD ST
L E &h, %7, Wangaard,
F.F. & Granados L. A.» 3, #hii

WA % at 9MoAM O F.S.P.

Table 2. The total heat of wetting of Hinoki wood and the products derived from it.

Extract(%) The total heat of wetting (cal/g
woop) ~- =1 : Untreated wood,
—mmmmae ;| Extractive-free wood.

Fig. 1 Effect of alcohol-benzene extraction on the total

heat of wetting of woods for water.

1
Material 1
|

Hinoki wood None

Treatment

l The total heat of
‘ wetting  (cal/g)

Holocellulose

alpha-Cellulose

Hemicellulose
Lignin
Klason lignin
Alcohol lignin

Milled wood lignin
Extraneous components ' Extracted with alcohol.benzene.

Extracted with alcohol-benzene for 6 hr.

Extractive.free wood extracted with sodium
chlorite solution.

Holocellulose extracted with 17.5% sodium
hydroxide solution.

Precipitated with alcohol.

Sulfuric acid.
Ethyl alcohol.
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Summary

The total heat of wetting of the woods of
different species and the major wood components
were measured by using a twin-type conduction
mirocalorimeter under the temperature of 30°C.

The major wood components used in this ex-
periments were the following products derived from
Hinoki wood (Chamaecyparis obtusa Exor.) : (1)
Holocellulose, (2) alpha-Cellulose, (3) Hemicellulose,
(4) Sulfuic acid lignin, (5) Alcohol lignin, and (6)
Milled wood lignin.

Results obtained are as follows: (1) The total
heat of wetting of 30 species for water ranges
from 12.65 to 18.60 calories per gram of dry wood
(Table 1). (2) The total heat of wetting of sapwood
is somewhat larger than that of heartwood and the

value of springwood is about the same as that of

summerwood. (3) The total heat of wetting of the
woods such as rose wood and teak, which are high
in extractives, tends to be somewhat less than the
other woods (Table 1 and Fig. 1). (4) The total
heat of wetting of holocellulose is about 10 percent
greater than that of the untreated Hinoki wood
(Table 2). (3) The value of alpha.cellulose is
about the same as that of holocelluolse, but the value
of hemicellulose isolated from holocellulose is the
largest of the other major components. (6) The
values of lignin such as ethyl alcohol lignin and
milled wood lignin, are lower than those of the
other major components. The value of sulfuric acid
lignin is somewhat larger than those of lignin
mentioned above, but it is in excellent agreement

with the determined value for Klinki pine'®,



