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Tab. 1 Decay resistance and dimensicnal stability of formaldehyde treatcd

wood under several catalysts.

HINOKI (heart wood) MAKANBA (heart wood)
.CatilySt A.E® | residual dry weight(%) A.E® residual dry weight(%)
employed (tangential) — (tangential) ‘
direction max. [ mean ’ min. |\direction max. | mean ‘ min.
non-treatment 104.7 ‘ 102.4 | 100.5 — 49.3 34.1 29.3
hydrogen chloride 74.0 100.3 99.6 98.6 68.0 88.7 84.3 77.8
zinc chloride (2%) 68.5 99.0 96.6 |- 94.6 52.0 72.1 65.5 58.9
p-toluensulfonic acid 84.0 ‘ 109.4 | 104.7 | 101.0 82.5 97.9 96.2 94.4

@ A.E. : antiswelling efficiency.
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Tab. 2 Hygroscopicity and dimensional stability of wood treated

with hydrogen chloride-formaldehyde vapor.

formalde- swelling (%) ®| A.E. (%) @
i i a
sample used hyde Sp. Cr. 'welght moisture . . . .
treatment increasc| content |R-dire- T-dire- | R-dire- | T-dire-
(%) (%) ction ction |ction |ction
+ 0.12 1.32 13.1 0.64 2.86 59.4 —
BALSA (heart wood) :
- 0.12 — 16.4 1.59 2.64 — —
|
+ 0.45  4.99 5.0 0.69 1.23 61.6 61.5
HINOKI (heart wood) !
- 0.45 i — 15.1 1.80 3.79 — —
J
+ 0.68 — 8.6 1.97 2.10 37.0 36.2
BIRCH (sap-wood) ,
— 0.69 — 13.7 3.13 3.29 — —

@ From drying state at 60°C, for 10 days to desicate in 90% R.H. at 25°C, for 10 days.
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Tab. 3 Improvement of compressive strength (parallel to fiber direction) and decajr
resistance of wood treated with hydrogen chloride-formaldehyde vapor.

| BALSA (heart wood) | HINOKI ‘(heart wood) | MAKANBA (sap-wood)
impul- gcl)gren- fungi conpressiv ' conpressi conpressi '

i - i : p iv : iv :
zlevcz hyde strength residual strength residual strength residual
AV ltreat-| used dry dry . dry
test ment g weight weight weight

Kg/cm?|ratio| (%) |kg/cm?| ratio (%) |kg/cm?| ratio| (%)
before - — 70.8 — — 734.5 100 — 950.0 | 100 —
decay | — 1(57.5)@ — — | 836.5 114 — | 1116.5 | 119 —

Poria L _
~ |'vaporaria 76.9 618.0 84 99.5 | 437.0 46 | 68.5
Trametes o o
after — dickinsii 23.6 688.5 94 101.2 | 384.5 41 | 53.6
decay Poria |
vaporaria — -— 98.6 886.0 117 102.3 | 1135.0 | 102 | 99.1
Trametes .
dickinsii — — 69.6 870.0 115 101.6 | 1164.0 104 | 100.7
@ After the treatment, there were observed craking on the sample.
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Change of decay durability of hydrogen
chloride-formaldehyde treated wood.
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Fig. 3. Formaldehyde-treated insulation board.
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Tab. 4 Improvement of decay resistance of hydrogen chloride-
formaldehyde treated insulating board®.

e :
.. _fungi used | Laetiporus |Gloeophyllum! Coriolus Poria SChlZ(_’ﬁEi; Trametes
S Subferrugi- . . .
treatment ~— Sulphureus neum Versicdor [Vaporaria| Commune | Sanguinea
non-additives 69.6 . 48.4 63.3 57.6 99.6 65.8
0.2% 103.4 58.4 80.3 26.1 96.1 59.8
addition of
0.4%. 102.8 103.5 102.7 32.2 96.8 65.8
PCP-Na .
0.6% 102.5 105.1 102.7 32.0 98.5 70.3
formaldehyde
treatment 102.9 104.1 98.4 102.7 99.5 101.6

a)

: Indicated by residual dry weight after -decay test (%). Sample size

: 20 <40 > nominal

thickness (about 13mm). After drying at 103°C for 48hrs, samples were dipped in
water. Impulsive decay test was performed by routine agar-block method (at 28+1°C,

for 90 days).
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Résumé

Since 1958, we have been actively studing on the hygtroscopicity and dimen-
sional stabilization of wood treated with formaldehyde vapor in the presence of
a various catalysts, and pointed out that this is the most suitable method in which
the large reduction in swelling bring from the addition of the small amount of
chemicals needed. _

In the present paper, we wish to call further attention to prevent the fungal
attack by the formation of the cross-linking reaction which is formed from form-
aldehyde treatment.

1) As shown in Tab. 1 and Fig. 1, the belongs to more durable groups for
fungal attack, compared with that of brich. However, when treated with form-
aldehyde vapor in the presence of a various catalysts, the same behavior is not
allowed for decay resistance. An employment of zinc chloride solution as a
catalyst gave less eflective for the prevention of fungal disorganization of wood,
while in p-toluensulfonic acid a satisfactory results was given. Being considered
the improvement of dimensional stabilization discoloration of wood, and decay

resistance, hydrogen chloride-formaldehyde treatment is the most satiscactory in
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the range of this experiment.

2) In hydrogen chloride-formaldehyde treated wood, compressive strength
became stronger (149% in HINOKI or 19% in birch) than that of untreated wood.

After impulsive decay test, the decay resistance of treated specimen could
not be recognized by the weight loss or the drop of compressive strength par-
rallel to the grain (Tab. 2, 3 and Fig. 2).

3) Hydrogen chloride-formaldehyde treated insulating boards showed good
results in hygroscopicity and decay resistance (Fig. 3 and Tab. 4).

4) The mechanism of the improvement of decay resistance seems to depend
on the basis of the innability of cellulase enzyme sectreted by wood rotting fungi
to decompose the wood element.
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