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Akio Okuro: Adsorption of o-Methylolphenol on Wood Surface.
Relation between amount of adsorbed o-methylolphenol and relative
swelling of wood
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Adsorption of o-Methylolphenol on Wood Surface

Relation between amount of adsorbed o-methylol-

phenol and relative swelling of wood

Akio OkURO

Summary

The adsorption of o-methylolphenol (OMP) by wood has been investigated to ascertain the
effect of relative swelling of wood on adsorptive.

Small square pieces (2.5X2.5X5.0mm) of Yezo spruce sapwood (Picea jezoensis CARR.) used
for the experiment were extracted with water and alcohol-benzene mixture to remove the
obstructive constituents for spectrophotometry,

Preparation of adsorptives were as follows:

Relative swelling (RS. 0) : (a) Wood samples were oven-dried at 105°C for 48 hours. (b)
Wood samples were vacuum-dried over phosphorus pentoxide,

Relative swelling (RS, 13.5~83): After vacuum-dried samples had been swollen in swelling
agents, swelling agents were exchanged to benzene to obtain swollen unhydrous adsorptives.

Four swelling agents were used to obtain RS. 13.5~83: #-butyl alcohol to RS. 13.5, #-propyl
alcohol to RS. 45, acetone to RS. 63, ethyl alcohol to RS. 83.

Relative swelling (RS. 100) : (a) Oven or vacuum-dried samples were swollen in water at
room temperature. (b) Water in swollen samples were exchanged through alcohol to benzene,
to obtain swollen unhydrous adsorptives,

The amount of adsorbed o-methylolphenol was determined from the difference in the
concentration of g-methylolphenol in solution before and after the adsorption period.

A spectrophotometric method, based on the absorbance of o-methylolphenol at 275mg was
used for the determination of the concentration of o-methylolphenol solution.

The adsorbing condition was as follows: (0.5 g of wood sample were immersed in 20 cc of
o-methylolphenol aqueous or benzene solution at 20°C for 48 hours or 72 hours.

The results obtained were as follows:

(1) Rate of adsorption

The rate of adsorption is shown in Fig. 4~9.

The adsorption equilibrium time of swollen wood samples requires up to 15 hours for
o-methylolphenol water solution, but for benzene solution 48~72 hours is required.

The adsorption velocity equation (5) could not be applied to swollen wood samples, as
shown in Fig. 7~8.

dut
—ar

where, Ue is the equilibrium adsorbed amount, U is the adsorbed amount at time &

C = B (Ue—Uf) ererieriarrinionns erereenaes ereees reereereererierena (5)

(2) The adsorption isotherms of unhydrous swollen wood samples from o-methylolphenol
in benzene solution are shown in Fig, 12~16.

These Langmuir plots showed good linearity, therefore, these results suggest that the

adsorption of o-methylolphenol on internal wood surface shows a similar relationship to the

Received December 25, 1969
(1) Wood Technology Division



— 154 — HERBREPIR#RE H 2308

Langmuir’s mono molecular layer adsorption.

(3) Relation between the amount of o-methylolphenol and relative swelling of wood (Fig.
17).

Saturation adsorbed amount was calculated from equation (8).

C = 1 C tssssssenancasn terenre. eessrcsvssnrensnnrey 4msesrevrerennsne seves
= w Tt (8

where, C : equilibrium concentration
S : equilibrium adsorbed amount
b : saturation adsorbed amount
a : constant

The apparent adsorption area calculated from saturation adsorbed amount (6), by STAMM’s
equation (9) was 1.75X10% cm? to 3.31 X 10% cm?

Sm-NW  _
M

Where, Sm & cross section of adsorbed molecular
N : Avogadro’s number
W : weight of adsorbate per unit weight of adsorbent
M : molecular weight of adsorbate
This value indicated that o-methylolphenol was adsorbed on swollen internal surface of
wood,



