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TAKES!I SADOH : Studies on the sorption of water vapour by wood

hemicellulose. 1II.

W OE LEEMIVBEELA~ANIero—20
RIBEZHEL, ThiCEZBRBeiNsrs. R4 HEKT
hif:

(1) ~3ero—20REHERBINENL S TR
HBRTH 5.

2) EAROEME X 2BiEROAHN L ERIIFED
S,

AT ke — ZOWRBREINC oW TEE, T2,
3OFRZ L OTHEE, HHLVIREHINTWD
ABITEHE VTR, HELo~ 2ro — 2000 TIR
BERAZAEL, AL TEEOREDOR RS
By HE & BT, BB A B h VTR
5T LI XoT, WERIOIME L I AR BRI Z
Kb, ThickRit e mz e,

1. ¥

40~60 A v a2 DT F, I, <HhHNOEEAK
VL b, E1IEY ICHLEAEERATA T 2 —
ZAWMEL, BURGEEI 21870, BEogFHE, B
BE1RRLI. b by S AR
FEHTH 5.
a) ~RuM¥rBREEY (%250 k LER, K&
K e CEERRIE L7,
b) MKW v 8 : Dickson 1EY,

—

Amount of vapour adsorbed.

(8) ~3ene—20RBREIILBERIEERIFIC
HOTAMD 1.8~2.5 [5TH 5.

@) ~Txrao—2kero—2A0RIBEREY L
NFNREREZR TR L, ~3 trn—2OBAL
HERMUD O IRBERS JOCEBREROKE, trn
— 2 OHEERFEROBMMHEB L ) DXTh L0 E DT
F—-HT52 oLz,

c) EAE :10% KOH /KIFIKA IS & UIkERE
B, BEBE2ECHT 51270 T, BHrUDHER
BAFTa s 74 va =0 Ui,
| iE &

Wil B D PGB VIR O 2 Jiika bR L 7z,

1. FRMEE

ez ERIE O B2 FRRUEAIC AN, Zh i
RAB X b —E R CImEO BRI Tl < &7z, {8
BICELOLR L, MWLt s U CRikht
ZRDI, TTEOMGRIE 213570, Ha ol
22 o EBUKISI, F 73R & OO BIRUKIEI
W, INDIKIBBE 7 o — aic AR, Lo
B0 BRI 2 —E IR D X 52 L. TRERKIAM
o> BRI L V3 W i Y- B 65 O TR AR IS 7> O TRER WA —
TRAESGTIEFe %, MR L O BRI 3 e Th
FEOEZ AW, COFIC X 5 RiBRONEES

2.

Table 1 Hemicellulose samples used.

Buna (Fagus crenata | Shina (Tilia ja{)(;;z;ca Makanb; (Betula Ma-
BruMmg) Sivk. ) ximowicziana REGEL)
Pentosans, % 84.4 83.2 85.5
Uronic anhydrides, % 8.9 9.0 8.7
Ash, % 3.4 4.0 3.5
Degree of polymerization 110 100 110
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" Fig. 1 Apparatus used for measuring sorption,

a, vacuum pump ; b, diffusion pump ; c,
d, Geislers tube ; e, measuring tube ; f, quartz
helix ; g, specimen ; h, reserver ; i,
manometer ; j, vapour source ; k, 1, water bath

with thermostat.
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Fig. 2 Sorption isotherms for hemicelluloses
prepared from different wood at 16°C.
A, Buna; B, Shina; C, Makanba.
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Fig. 3 Sorption isotherms for wood (W) and
hemicellulose (H), and sorptive ratio
of hemicellulose based on wood.
Species : Buna.
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Fig. 4 Sorption isotherms for hemicelluloses
prepared from different wood.
A, Buna ; B, beech® ; C, Eucalyptus®®.
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Table 2 Values of parameters of equation (1).

§ c Um, n N,
Hemicellulose 3
Buna ! 6.9 10.7 5.8 62.0
Shina 7.0 10.4 6.0 62. 4
Makanba 6.5 9.9 6.0 59.4
Wood
Buna!® ! 14.2 4.4 4.0 17.6
Regenerated cellulose' ; 28.9 5.7 4.9 28.0

¢ : Parameter relating to sorptive energy.

vm : Weight of water adsorbed on primary sorption sites (g/g).
nv, © Weight of water adsorbed on total sorption sites (g/g).
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Summary

In this report the sorption isotherms of water
vapour on hemicelluloses isolated from wood of
Buna (Fagus crenata Buume), Shina (Tilia japo-
nica Simk.), and Makanba (Betula Maximowicziana
Rearr) are determined at 16°C. The results are
analyzed with sorption equation.

The results obtained are summarized as fol-

lows :

1) The sortion isotherms for hemicelluloses
show typical sigmoid curves as for wood and cellu-
lose, and hysteresis loop is also obsrved (Fig. 2).
The shape and the magnitude of the sorption
isotherms do not vary greatly from species to

species of original wood (Fig. 2 and 4).
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2) The amounts of water vapour adsorbed per
a unit weight of the hemicelluloses are much
greater than those of wood with a whole range
of relative humidity, and the adsorption ratio
varies between 1.8 and 2.5 (Fig. 3). The hemi-
celluloses tend to dissolve in saturated vapour.

3) The values of parameters of the equation
(1) obtained by sorption isotherms for hemicellu-
loses are compared with them for wood and

cellulose (Table 2). The numbers of grams ad-

it 123

sorbed on primary sorption sites per gram of
sorbent (v,,) and on total sorption sites per gram
of sorbent (nv,,) for hemicelluloses approximate to
those numbers per gram of amorphous region of
cellulose which are calculated using the values of
vm and nv,, and the ratio of amorphous/crystalline
regions of cellulose. It is also found that the
hemicellulose have the sorptive surfaces about 2.8

times of wood.



