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Table 1 ~ Fig.13. Adsorption of water of wood plotted
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X i i P ko=cc ¢ P kn_:fx ’

i

.51 5.0 0.36 0.71

0.1] 2.9 0.85 0 ~
0.2 4.4 0.44 0.65 | 6.7 0.25 0.76 S,Q
0.3| 5.7 0.30 0.70 | 8.1 0.19 0.79 éi
0.4 7.0 0.23 0.72 | 9.6 0.16 0.79 ;5;‘;
»

0.5| 8.2 0.19 0.72 1.3 0.13 0.78
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Table. 2.

Spsuce (23°C) DD & (0°C)

* kn_s.4 m’ $ kn=s5 m K
0.1 0.51 — 2.9. 0.71 — 50
0.2 0.65 — 44 0.76 — 6.7
o,é' 0.70 — 5.7 0.79 — 8.1
0.4 0.72 — 7.0 0.79 — 9.6
0.5 0.73 — 8.2 am',';! 1.3
0.6 0.73 — 9.5 o9 . — 13.0
0.7 0.74 — 11.0 0.79 — 15.3
.8 0.74 — 12.8 0.80 = 18.3
0.9 ©0.75 — 15.2 0.81 ° 0.05 . 23.0
0.95 0.75 0.10 17.6 0.81  0.12 °©  26.5.
0.98 0.78 0.10 20.7 0.82 0.19  30.0
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Table. 3.
Spruce

X

&  Si1dy Sgcr,q Subo Sadg Sz
0.1/ 2.9 28 01 — — ~—
0.2| 4.4 39 05 — — @ —
0.3| 57 4.4 1.0 0.3 — —
0.4 7.0 4.7 1.4 0.6 0.3 —
0.5| 82 50 1.8 0.9 0.5 —
0.6 9.5 51 2.3 1.3 0.9 —
0.7 10.9 53 2.7 1.8 1.2 —
0.8 12.7 5.4 3.1 2.4 1.8 —
0.9 153 5.4 3.7 3.3 2.9 -
0.98| 20.7 55 52 51 4.9 —

0O & (°C)

0.1 50 47 03 —  — —
0.2| 6.7 56 09 0.2 — —
0.3 81 6.0 1.5 0.5 0.1 —
0.4 9.6 6.2 21 0.9 0.3 0.1
0.5| 11.3 6.4 2.6 1.3 0.7 0.3
0.6 13.0 6.5 3.0 1.9 1.1 0.6
0.7| 152 6.5 3.5 2.4 17 11
0.8] 18.1 6.6 3.6 2.9 2.3

1.8

%+ 3R ATAKMICERIRS C LI,
- WEICRERE T Lefic, B2
2, WIcHWE AR TR I E=RE I,
LIERICESSLBOTRE T, M
BRI D L w5 T LT, T,
WA — T A O BRI b b iR %
%<ﬂ$®~0$%%féébﬁﬁ,ﬁ=‘
Eo=--=E,=E; &3 (EECHED
TR T %o |

A-E)S:pe 1% HoO CTHEWD HiL 22 ZBPAT
S h 23d, -

h DRl hmax Ik ST AT
T BEAOEETH B, W =hmax—h

CBRED bR WEREY BT X 6o(Se

+Sot) =3 BEEAEMY 550
St BEFIDFERZEAAIC B 5T
TNEE A Sl¢o ] ’
PHORRICHHIT S 10 & ¢ 20
BRERTEH 150k 51chz,




KB OBO% HUES (HE23)

Fig 157 bE8 b hs7n & 512, AKEA10 o Fig. 15.
~12%L E T T B & Sk AZE O E A DTk e
BICkE (RBDE, BKELEREY RS

ST & OBBR & Ho LT “

K12 OFHICE, 2=0 ¥ELE, 27 )

b, f-RE ECRES ST oRE O |

¥, BIRE LICRES NI STRL LY

PR L7V E R EELTH B, LbsL, 1

h1L, td vertical intera(;tion UERE 0k

CALD & Fhid

Ao=As=Ag= o= =1 O() i 2
YEET ALY, MOREY Ak
B b 12) O kO (15) ¥ 5 3, |
0=ﬁfbcfx7€f£(1+k%/ ............. e 15)
Résumé

There are many theories of S-type isotherms, for example, Polarization (1929), B! E.T.
(1938), J.H. (1943), Hiittig (1948), Halsey (1948), Theimer (1952), Potential theory (Bar-
rer and Robins) (1951), ect.

In 2.1‘ quantitative comparison between experimental adsorption of water on wood and
calculated values, some equations are strictly applicable in limitted range of pre;ssure,_ but
others are not. (See Fig. 1~5). More” over, these theories bose on the multimoledular
layer model which is adoptable to rigid gels and not to elastic gels. There fore any other
model should be assumed on elastic gels, and it may be the spreading surface model wh-
ich can be demonstrated’ in the reference 13).

Now, in Fig. 6. (5 +S,) is the internol surface of dry wood. (E, is the adsorption heat
of this surface.) If adsorbote occupies S; of this primary surface, the distance between the
neighbouring chain molecules in disordered area will be increased. Therefore, the other
adsorbate molecules can cnter easily into their intérual, {zigl, the secondary surface (k&S))
is formed, and so on. ‘

The eqiulibrium condition for each surface is given by the equation (8). Assuming (9)

and (10),_ then we obtain

0= (e )
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where, ¢ : amount of vapore adsorbed. ,
Vn - amount of vapore adsorbed. when the entire E,-surface is covered with a com-
plete unimolecular layer. |

(E1—Ep)/RT
c=TR-e ,

TR : k‘ineti‘cy: factor
EL : heat of liquefaction
R : gas constant |
. T : absolute temperature
Constant k can be calculated from the next equation.

b 1-x
1-x+p(1—xm)

where p is given according to the relaxation about the relationship befween moisture contQ
ent and volume swelling which is showed in Fig. 7 as %g_ . v‘\ . -
In this calculation of k we assumed the existance of submicros copic voids of small to-
tal volume in the disordered area of Meyer’s micell model (1941), but did not the compr-
ession of bound water. It will te confirmed in comparison with Fig. (8), (10) and (15). ‘
At high pressure, the ¢ curve deviates from the linear relationship. It shows the mul-
tilayer adsoi‘ption in holes of cell wall which do not contribute to the vélume smelting. In
orderto express‘ this effect, a constant m should be introduced. Its rﬁeaning is shown in

Fig. 14. ,
Put k+M=K, and we ob tain

0=I§L%(1+K- x]'_’;“) o

This equation is satisfactorily applicable to the water adsorption of wood *(See Rabie
2). _
When K=1

0= cx  1—xn
T+cx 1-x

n=1: Langmuir's equation
n;:Z : Hiittig’s equation
n=co : B.E.T simple equation
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