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Japonica D. Doy and the Effect of the Adsorption Treatment
on Some Properties of the Wood*!
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Table 1 SA*! content and bulking effect (B) in the wood treated with SA.

Drying Cone*? A3 SA content (mg/g) B#s
condition @) (mg/g) calculated® measured*s (@)
SA-D*¢ 1.9 31 70.8 53.143.5 22.0:£6.4
4.2 51 135, 4 99.043.4 39.5:4:6.3
SA-A¥ 1.9 31 69.3 47.94-2.6 14.54:4.5
4.2 51 135.2 90,3::3.2 37.44:3.4

* SA: Saligenin,

*2 Conc: Initial concentration of the treating solution,

* 4 Amount adsorbed.

#4 calculated: Caleulated from the void volume of the specimens and equilibrium

concentration with an assumption of nonvolatilization of SA.

*$ Listed data were represented as the avarage ::standard deviation for b specimens,

* SA-D: The specimens were oven-dried at 110°C immediately after adsorption
treatment.

* SA-A: The specimens were oven-dried at 110°C #de 1 week air-drying after
adsorption treatment,
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8.2.2. BB &k ig ik

SA XU PH QERERF O MBS R (S£) ik OmEER%E Table 3 1WRT, SZ &

Table 2 PH*' content and bulking effect of the wood treated with PH.

Drying Cone A PI content (mg/g) B
e %) me/e) T el @)
°C) caleulated measured
90 4.2 22,8 115.9 107,54:3.5 4.543.1
100 4,2 20,9 115.4 102,94:2,1 4,441, 4
110 4,2 20,1 118.2 102,514, 4 55431
120 4.2 19.8 1129 95,9:43.8 4,545, 4
130 4,2 22,3 113.1 97.9:42.9 —~0.2:4:2.2

The spe cimens were oven-dried at the above listed temperature wie 1 week air-
drying after adsorption treatment.
*1 PH: Resol type phenol-formaldehyde resin.



Table 3 Antiswelling efficenty (SZ) from 0 to 985 relative humidity and

hygroscopicity of the treated wood.
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moisture sorbed (%5)

- ~ Conc A resin content SE
frewment gy (mg/g)  (me/e) (%) 20%RH  75%RH 98%RH

Non-treated 0 0 0 0 3.314+0,07 11.514:-0.14 18.924-0.61
SA-D 1.9 31 53.14 3.5 10,54 8.2  3,4442,39 9.91£0.66 16,3040.61
4,2 51 99,04 3.4 34.34 6.0 1.7940.30 7.984+0.14 13.574-0.56
SA-A 1.9 31 49,74 2.6 13,5411.1  2,42+0.15 9.73:+1.08  16.5140,59
4.2 51 90,3+ 2.6 9.8+ 6.9 2.56+1.09 8.0840.20 14.2040.45
PH 2.0 19 68.54+20.0 —11.94 8.4 3.3340,10 11.97+0.27 19.62+0.57
4,2 20 102,54 4.4 -10.44 7.9 3,494:0.06 12,26:+0.16 21,2640, 51

All specimens were oven-dried at 110°C before moisture soption.
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Table 4 Effect of the adsorption treatment on Martens-Heyn hardness (#y) on end grain,

Treatment (mg /g) Reszilggc/ogrstent (]{;31‘:;2> ’V(I/%T (t-test) t-value
(A) Non-treated 0 0 2.70+0.65 6.1 (A)-(B) 3,57+
(B) SA-D 51 99,04+3.4 3.4040.61 4.8 (A)-(C) 3, 89#++
) SA-A 51 90.3+2.6 3.26+0.60 4,8 (A)Y-(D) 2,08+
(D) PH 20 102.544. 4 2.95:£0,57 6.7 (B)-(C) 1.90

(B)-(D) 2, 65*
(CY~-(D) 4, B4+t

* Listed data were represented as the avarage--standard deviationfor 50 tests.

+2 MC: Moisture content at the time of the test.
*, H FE mean the difference is significant at the 9597, 999

, and 99.99%5

confidence level respectively,
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Table 5 Effect of the adsorption treatment on static bending properties.

Treat ¢ A Resin content MOE* MO R*E 24 MC
eatmen (mg/g) (mg/g) {(x10%gf/om?)  (kgf/em?) (kg fem/em®) (%)
(A) Non-treated 0 0 G67.464-6,10  826,4-456.0 0.674--0.100 4.9
(B) SA 70 118.045.9 73.3945.32  855.6+4-85.6 0.596--0.110 3,2
(C) PH 10 101, 2478 69.87-4-5.31  797.0-+76,2 0.540--0, 081 5.2
t-value
(t-test)
MOE MOR W

(A)-(B) 5, 18+++ 2,02+ 3, 80+++

(A)-(C) 2,11+ 2,37+ 7. 40+++

(B)-(C) 4, 66+ 3, 81+++ 3, 474+

Number of specimens tested: 50 for each treatment,
# WOL: Modulus of elasticity

*2 MOR: Modulus of rupture

#[7y Work to maximum load
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Résumé

This study aims to get some information as to the possibility of improvement in dimensional
stability and mechanical properties of thinned wood of Sugi by means of the adsorption of
resols from their relatively dilute aqueous solutions.  Adsorbates used were one of commercially
available resol type phenol-formaldehyde resin (PH: Ohshika resin D-19) and saligenin (SA:
o-methylol phenol) which has the simplest structure in the resols. Four sorts of wood meal
(40-80 mesh) from mature sap, immature sap, mature heart and immature heart wood were
mainly used for examination of adsorptivities of both resins. For examination of the dimen-
sional stability and the hardness on end grain, and for examinations of some static bending
properties of the treated wood, cross sections (40 mm x 20 mm x4 mm: RXT x1L), and radial
sections (60 mm X 10 mm X2 mm: L X R xT) were used, respectively.

The results obtained were as follows:

(1) The adsorption of SA on radial sections takes longer time than on wood meal and cross
sections attributing to the difficulty of SA diffusion into the specimens. However, the adsorbed
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amounts at equilibrium are not different for the shapes of the adsorbents. (cf. Fig. 1)

(2) The adsorption isotherms of SA on four sorts of wood meal are similar., Their adsorbed
amounts are gradually increase with increasing concentration even in the low concentration
range, the increases continue in the relatively high concentration range around 5%. On the
other hand, isotherm of PH shows steep rise in the low concentration range, however its
adsorbed amount in the high concentration range is lower by far than that of SA. (cf. Fig. 2
and 3)

(3)" The bulking effect obtained by means of the SA treatment is far higher than that of PH
treatment. This should be attributed to the difference of adsorbed amounts of both resins.
(cf. Tables 1 and 2)

(4) SA treatment gives significant antiswelling efficiency as high as 35-409%,. However,
PH treatment results in negative effect because of increasing hygroscopicity of cell wall by
the treatment. (cf. Table 3)

(5) SA treatment improves hardness on end grain, modulus of elasticity and modulus of
rupture more than PH treatment. Work to maximum load decreases by both treatment,
though the decrease is less for SA treatment. (cf. Tables 4 and 5)





