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Mikio Arakri, Teruo Goto, Ryozo Goro and Sigeru Kapita : Studies on
the Dimensional Stabilization of Woods. VI. Effects of Reaction Temperature
and Period to the Formaldehyde Treatment of Woods under Hydrogen
chloride Catalyst. ’
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Table 2 : Effect of the reaction period (reaction temp. 95°C) on the antiswelling efficiency (A.E.)
in the tangential (T) and radial (R) direction, anisotropy (8t/8r), hygroscopidity and

weight increase of woods treated with formaldehyde under hydrogen chloride catalyst.

‘ Hinoki (Japanese cypress) Birch
H * *2)
Reaction Total Finall) Sp. Gr. Moisture absorption. ™ T(f‘,)ta(l) Final | Sp: GT-" Moisture absorption®’
. \ . . - *3) t. i N t
Feriod | HCHO jwt. gain ovle!:; T-Direction \ R-Direction Moisture | HCHO |wi- gain ovl:n T-Direction R:Direction Moisture B
(hr.) (%) %) dry Swelling |A. E. | Swelling lA. E. Bt/BF content AAE (%) %> dry Swelling |A. E. | Swelling |A. E. Bt/8r content A-A.E
%) (%) (%) (%) (%) (%) (%) (%) %) (%) (%) | (%)
i 9.20 4.26 0.44 2.81 56.0 1.60 41.5| 1.75s 12.6 40.5¢ 5.35 1.60 0.70 4.55 42.5 5.57 28.0} 0.82 19.3 25.0
2 9.81 4.47 0.44 2.53 60.5 1.49 45.5 1.70 11.9 44.0 ‘ 6.67 1.70 0.70 3.78 52.0 4.35 43.5 0.87 17.0 34.0
5 10.2 4.88 0.44 2.23 65.0 1.32 51.5 1.69 11.8 44.5| 7.20 3.09 0.71 3.49 56.0 4.01 48.0 | 0.87 16.4 38.0
Formaldehyde o
: 7 10.5 4.97 0.45 2.24 65.0 1.27 53.5{ 1.76 11.3 47.0 | 7.55 4.00 0.70 3.33 58.0 3.43 55.5| 0.97 14.1 45.5
treated wood . . : _ .
10 10.8 5.10 0.45 2.15 66.5 1.19 56.5 1 1.81 10.6 47.5| 7.90 4.25 0.70 2.96 62.5 3.12 59.51 0.95 13.6 47.0
15 11.2 5.46 0.45 2.10 67.0 1.16 57.5 1.81 10.2 52.0 | 8.25 4.56 0.69% 3.20 59.5 3.22 58.5 0.96 "13.6 47.0
17 111 5.52 0.45 2.12 67.0 1.19 56.5 | 1.78 10.4. .| 51.0 | 8.45 4.65 0.71 3.04 61.5 3.34 57.01 0.91 14.0 45.5
Untreated wood - ‘ — 0.43 6.39 - 2.73 — 2.15 21.3 J - l - ' —_ ) 0.69 ‘ 7.89 - ’ 7.33 - 1.62 25.8 —_

* *2 *3 cf the footnote of the Table 1.
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Fig. 1.
- (reaction period 10hrs.) on the
improvement of swelling* and
antiswelling efficiency in the tang—
.. ential direction of treated speci-
mens. :

* From oven drying at 150°£2°C for about
100hrs. to moisture absorption state in
desiccator saturated with moisture for
10 days.

(reaction period 10hrs.) on the

improvement of swelling® and

antiswelling efficiency in the radial

direction of treated\pSpecimens.

*From oven drying at 105°+2°C for about

100hrs. to moisture absorption state in
desiccator saturated with moisture for
10 days.
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(reaction period 10hrs.) on the
weight increase* of treated speci-
mens.

*Based on dry weight of original wood.
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Fig. 5. Influence of reaction temperature
(reaction period 10hrs.) on the
anisotropy (Bt/B8r) of treated
specimens.
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Table I : Effect of the reaction temperature (reaction period 10hrs.) on the antiswelling
efficiency (A. E.) in the tangential (T) and radial (R) direction,
(st/pr), hygroécopicity and weight increase of woods treated with formaldehyde

under hydrogen chlcride catalyst.

anisotropy

Hinoki (Japanese Cypress) Birch
Reaction *2) : K X *2 - ;
T, Toctab Final |Sp. Gr. Moisture absorption*V Totalo Final |Sp. Gr. Moisture absorption
emp. . i *37 . i i *3)
] P HCH “étain ov‘enn T-direction R-direction /q' Moisture : HCHO jwt. gain o‘;:n T-Direction R-Direction / Moisture ’
(9] (%) (%) dry [Swelling |A. E. |Swelling |A. E. BUAT | Content IAA-E| (%) 92 dry | Swelling |A- E. | Swelling ,A. E| PYPT | content AAE
(%) 1 (%) (%) (%) (%) (%) (%) (%) 1 (%) (%) (%) (%)
! B ‘ -
‘gs €.10 0.40 0.45 4.55 29.0 2.21 19.0 1 2.08 21.0 14.0 4.50 0.57 0.70 ‘i 6.12 ‘ 17.5 6.34 19.0 ! 0.96s 24.5 5.0
70 9.80 3.05 0.45 2.91 54.5 1.48 | 46.0| 2.05 13.1 -38.5 7.50 2.62 0.69s 3.57 54.0 3.66 53.0 | 0.97s 16.0 33.5
75 10.5 4.49 0,45 2.67 58.0 1.30 52.5 2.05 12.5 41.5 8.C0 3.64 0.70 3.40 56.5 3.47 55.5 0.98 14.0 45.5
Formaldehyde
85 10,5 4.76 0.45 2.45 61.5 1.24 54.5 1.97s 11.3 47.0 8.11 3.89 0.70 3.25 58.5 3.30 57.5| 0.98 14.7 43.0
treated wood i
95 10.8 5.10 0.45 2.15 66.5 1.11 59.0 1.93s 10.6 47.5 7.90 4.25 0.70 2.96 62.0 3.12 60.0 | 0.95 13.6 47.0
105 }0.3 5.37 0.45 1.83 71.5 1.02 63.0 1.80 9.8 54.0 7.91 4.27 0.70 3.01 61.5 3.10 60.5| 0.97 12.7 50.5
115 10.2 5.09 0.45 1.87 70.5 1.07 61.0 1.75 9.1 57.5 8.26 4.30 0.70 2.87 63.0 3.04 61.0 | 0.945 12.6 51.0
|
Untreated wood — — 0.43 6.39 — 2.73 l - 2.15 21.3 — — — 0.69 7.89 - 7.73 — 1.02 25.8 —

(1)* From oven drying at 105°+£2°C for about 100hrs. to moisture absorption state in desiccator saturated with moisture for 10 days.

(2)* Based on dry weight of original wood.
(3)* A. A. E. : Antimoisture adsorption efficiency.

Moisture adsorption Moisture adsorption .
A. A. E.=0f the control (%) — of the treated wood. (%) . g4
© 7T 7 Moisture adsorption of the control. (%)
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Résumé-

In the previous work, hydrogen chloride and zinc chloride were proved to be
effect1ve catalysts to the improvement of the hygroscop1c1ty and dimensional
stability of woods by the formaldehyde treatment. ‘

The purpose of this study was to ascertain the effect of react1on temperature
and per1od of the formaldehyde treatment in the presence of hydrogen chloride
on the hygroscopicity and the dimensional stability of the woods.

The specimen were made on cross section (fig. 1 of Report II.) of Hinoki
(Japanese cypress, C. obtusa S. ef Z) andBi'fch (B. nikoensis Koidz).

The experiments were carried out in the following order : (1) pretreatment
of specimen with catalyst, (2) fomaldehyde reaction at various temperature for
10 hours, (3) formaldehyde reaction for 1~10 hours at 95°C, (4) measurement [
of hygroscopicity, anisotropy, and dimensional stability of treated specimen:

The experiment (1), (2) and (3) were carried out by the same method and
appratus described in the previous paper (Report II of this series). (4) Measure-
ment of the hygroscopicity, anisotropy, and dimensional stability : The treated
specimen were dryed on calcium chloride under reduced pressure and then at
105°C for about 100 hours. They were then weighed and each dimension was
measured with a comparator. The treated specimen were placed in a desiccator
saturated with moisture for 10 days at 15°~25°C. And they were weighed and
their dimensions were measured.

The value of antiswelling efficiency (A. E.) was calculated on the basis of
the dimensional difference between the oven drying state and the moisture-swollen
state by the following formula.
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Swelling of (%) — Swelling of the .,
A E.— the control ™ treated specimen *° % 100
e Swelling of the control (%)

Also the value of the antimoisture adsorption efficency (A.A.E.) was calculated
by the following formula.

Moisture absorption  Moisture absorption of
 ALALE, = ©f the control (%) the treated specimen (%) ., 199

Moisture absorption of the control (%)

The results of these experiments were shown in Table I, II and Fig. 1~12.

From the results, the following conclusions were given.

(1) The degree of A.E. and A.AE. were improved with an increase in
reaction temperature above 65°~75°C. This temperature, the degree of A.E. and
A A.E. were relatively small as shown in Fig. 1, 2 and 6. _

(2) At the reaction temperature, 95°C, the degree of A.E. and A.A.E. were
improved considerably even in the case of the short reaction period as shown: in
Fig. 8 and 9.

(3) The relation between the final weight. gain and A.E. was shown by straight
line in some extent as shown in Fig. 4.

In other words, the maximum improvement of hygroscopicity and dimensional
stability are shown in the formaldehyde treatment carried out in the presence of
hydrogen chloride (catalyst concentration 0.15g/L) at 95°C for 7 to 10 hours.

And this results suggest that it will be able to predict the reaction condition to
a certain extent for different specimen
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