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Mikio Araki and Teruc Gotd : Studies on the Dimensional Stabilization
of Woods XII. The Effect of Moisture Content of Specimens on the Dimen-
sional Stabilization by Formaldehyde Treatment under Hydrogen Chloride
Catalyst.
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Table 1. Antiswelling efficiency (A. E.) in the tangential (T) and radial (R) direction,
moisture contents and combined formaldehyde contents of treated specimens (Hinoki)
under the various moisture contents at hydrogen chloride pre-treatment.

Moisture contents T-direction R-direction Comb.* | Moisture**
at pre-treatment - - ’ HCHO contents
% Swelling % | A. E. % |Swelling % ‘ A. E. % % %
control 4,13 — 2.32 — — 16.5
2.40 1.96 52.5 1.01 56.5 2.48 6.9
2.45 1.98 52.3 0.95 58.9 2.86 6.9
-4, 08 1.40 66.1 0.88 62.2 3.28 6.1
8.30 1.33 67.9 0.80 65.3 4.80 5.3
10. 90 1,35 67.4 0.82 64, 8 4.79 5.8
13.60 1,48 64.2 0.84 64.9 4,18 6.2
15.80 1,37 66.7 0.79 66,1 3.93 6.5
2464 1.77 57.1 1.17 49.6 2.91 8.3
29.00 2.44 41.0 1.53 33.7 2.04 10.2
|

* calculated from weight increase.
** from oven drying state (105°C for 60 hrs.) to moisture absorption in desiccator saturat-
ed with moisture for 10 hrs.
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Table 2. Antiswelling efficiency (A. E.) in the tangential (T) and radial (R) direction,
moisture contents and combined formaldehyde contents of treated specimens (Birch)
under the various moisture contents at hydrogen chloride pre-treatment.

Moisture contents T-direction R-direction Comb.* | Moisture**
at pre-treatment HCHO contents
% Swelling %, A. E. % |Swelling %| A. E. % % %
control 5.22 — 5.22 — — ! . 19.4
1.97 3.34 34.8 3.46 33.7 1.40 11.2
2.70 3.00 445 2.93 441 1.15 9.9
4,83 2.20 57.8 2.14 58.9 | 2.18 8.0
8.30 1.68 f 67.9 1.79 65.8 3.36 6.6
11.20 1.70 67. 4 1.74 66. 6 3.97 7.1
13.80 1.69 67.5 1.72 67.1 3.60 7.2
16.50 ‘ 2.06 60.5 1.84 64.7 2.00 7.8
23.09 2.86 45.3 2.72 47.9 — 10.3
28,81 3.56 31.7 3.34 35.9 1.02 12.6

* calculated from weight increase.

** from oven drying state (105C°for 60 hrs.) to moisture absorption in desiccator saturat-

ed with moisture for 10 hrs.
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Fig. 1. Effect of Moisture Content of Specimen
before treatment on A. E. (T-direction) of
treated Specimen.
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Résumé

Previous work in this series has shown that the formaldehyde treatment of
wood in the presence of hydrogen chloride as a catalist was effectivé for the
dimensional stabilization of wood. The present investigation was undertaken
to see the effect of the moisture content of wood before treatment on the di-
mensional stability of the treated wood.

The specimens, Hinokr (Chamecyparis cbtsa EnpL.) and Makansa (Betula
nikoensis Koipz.) with 5.0X1.0cm cross section and 0.5cm in the fiber direction
were prepared.

The experiments were carried out io the following procedure: (1) Condi-
tioning specimens to various moisture contents, (2) Pre-treatment of condition-
ed specimens with hydrogen chloride, (3) Formaldehyde reaction treatment, (4)
Measurements of dimensional stability of treated wood.

(1) Conditioning specimens was carried out with usual manner over sul-
furic acid for 3 months. ‘

(2) Pre-treatment with hydrogen chloride: Each of the specimens with
various moisure contents was placed in the apparatus (previously mentioned)?
and the apparatus was evacuated to 20 mm/Hg. Through gas-inlet tube, dry
hydrogen chloride was led in it so as to make the concentration of hydrogen
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chloride about 0.25 g/! and then dry air was led in the vessel up to atomospheric
pressure. And the specimens were kept in it for 30 min.

(3) Hydrogen chloride treated specimens were reacted with formaldehyde
in the reaction apparatus for 8 hrs. at 90°C.

(40 The specimens treated with formaldehyde were soaked in distilled
water for 48 hrs. in a sucked desiccator, and then the soaking was continued
further for 8 hrs. under atomospheric pressure. And then they were dried at
105°C for 60 hours. They were weighed and the dimensions were measured in
the dry state and swallen state which equilibrate with 90% relative humidity.

All values of anti-swelling efficiency were calculated from the dimensional
difference between the oven drying state and the water-swallen state on the
basis of the oven drying state.

The following conclusions were given from these experimental results.

(1) The max. dimensional stabilization and min. hygroscopicity for treated
Hinokl and MaxkaBa were observed at 4~15% and 8~13% of moisture content,
respectively (Tables 1, 2 and Fig. 1).

(2) The relation of the quantity of absorbed hydrogen chloride to the mois-
ture contents of the specimens before treatment was shown in Fig. 2, where
the quantity of the hydrogen chloride was determined by VorLHArRD’s method.
The curves were vertical S-figure type and it was interesting that the most ef-
fective treatments of both species were performed at the points of inflexion of

each curves.
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