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On the plasticization of wood by ethylamine treatment.
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Fig. 1. Specimen used for the test.
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Fig. 2. The apparatus used for stress
relaxation test.
Remarks :
1. Unbonded wire strain gauge.
2. Support with scale for setting up the
constant deflection.
3. Desiccator.
4, Thin film preventing leakage of vapor.
5. Vessel filled 70% ethylamine aqueous
solution.
6 . Specimen.
7. Regulator for temperature controlling.
8. Thermometer.

Table 1. Ethylamine-treating time prior to the
test of stress relaxation in bending
and bending strength

A specimen B specimen C specimen
0 hrs 1 0 hrs 0 hrs
2 hrs ‘x 6 hrs 12 hrs
6 hrs 12 hrs 24 hrs
16 hrs i 24 hrs 48 hrs

Each specimen was adsorbed the vapor from 70%
ethylamine aqueous solution in the sealed desiccator
under the same condition as one of treatment,
during stress relaxation.
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Table 2. The treatment process of the ethylamine evaporated specimens used for measuring of

Young’s modulus in bending and bending strength.

Condition of

Period of

Proce?s No. Treatment
0
treatment method treatment treatment
1 Conditioning At 25°C, R.H. 50% 2~3 weeks
| -
. A specimen
! Ethylamine Adsorbed the 'vapor from 0, 2, 6, 16 hrs.
é treatment 70% ethylamine aqueous B specimen
solution in the sealed 0, 6, 12, 24 hrs.
. . C specimen
’ desiccator at 30°C 0, 12, 24, 48 hrs.
‘ Ethylamine Under the atmosphere at
! . 25°C 3 days
3 evaporation In the thermostat
3 at 40+2°C 48 hrs
| at 60+2°C 24 hrs
l —
4 Reconditioning 2~3 weeks

Table 3. The treatment process of the ethylamine evaporated specimens used for the measuring of

amount of adsorbed water, swelling and Young’s modulus in bending after water adsorption.

Process No.

Condition of

Period of

¢ Treatment
o
treatment method treatment treatment
1 Oven drying In oven at 1054-2°C 3 days
I
é Water adsoption ;ré g§§écccator filled water 48 hrs.
{ e . B -
3 Conditioning At 25°C, R.H. 50% 2~3 weeks
A specimen
. Adsorbed the vapor from 0. 2, 6, 16 hrs.
i Ethylamine 709% ethylamine aqueous B specimen
treatment solution in the sealed 0, 6, 12, 24 hrs.
. . C specimen
desiccator at 30°C 0, 12, 24, 48 hrs.
Under the atmosphere
! Ethylamine at 25°C 3 days
5 . In thermostat
evaporation at 40- :t_?_C_ 48 hrs.
at 60+2°C 72 hrs.
| — — S . - .
6 Water adsorption In desiccator filled water

48 hrs.



1969 B = # 07 S vickaAMorgikiconT 57

(X 10*kg/em?)
(%) (kg/em? 3
: / w/on? ) g
20 F p 4200 i
S - a
= - = v
z & L D
= = =
< = =
N “ 5
B o 3 =
X wt 110 2 »
= - a ]*z
= <
S 2
1
0 o 0
0 10 st

TREATING  TIML

7
(X 107kg/en?)
(%) L 6 g
T thg/em?) =)
7
20 / 200 &
i @
. ” -
z e - | 2
z 5 142
Z 2 2
< i o
= =
a n 13w
g ~. 100 o
o \\ Q N
b Z 1,8
w2 o
2 \\ 3 o
< bl b
@
\\_77 . i
0() 10 200 (hrs) v
TREATING  TIME
(X10*kg/cm?)
8
(%)
30 e
2 =
(kg/em*y 9
g iz
= 1000 m
£ = 6 2
=] g Z
e
= 5 51
2 [=
) 17 g
2 =
= It -4
< on 2
g 0 H 4P
< Z <}
oy 2 | g
<}
3 >
y
0 " 0 To
0 20 40 (hrs)

TREATING TIME

Fig. 3. Adsobed amount, Young’s modulus in
bending, bending strength for each specimen
treated with the vapor from 70% ethylamine
aqueous solution during different treating time.
Remarks :
—0
—— X —— Young’s modulus in bending
—e Bending strength

Upper : A specimen
Lower : C specimen

Adsorbed amount

Middle : B specimen
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Fig. 4—a Stress relaxation in the specimen treated with the vapor from 709 ethylamine
aqueous solution in the sealed desiccator and untreated specimen in bending. (A specimen)

Remarks :

——@—— Untreated, air dry.

——@)—— Treated for 0 hrs prior to relaxation test.

——(O—— Treated for 2 hrs prior to relaxation test.

—— A A\—— Treated for 6 hrs prior to relaxation test.

-——X—— Treated for 16 hrs prior to relaxation test.
Treated specimens were still treating with the vapor from 70% ethylamine
solution in the desiccator shown in Fig. 2 during stress relaxation.
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Fig. 4—b Stress relaxation in the specimen treated with the vapor from 709 ethylamine
aqueous solution in the sealed desiccator and untread specimen in bending. (B specime)

Remarks :
——@—— Untreated, air dry.
—@—— Treated for 0 hrs prior to relaxation test.
——(QO—— Treated for 6 hrs prior to relaxation test.
——/\—— Treated for 12 hrs prior to relaxation test.
——— X —— Treated for 24 hrs prior to relaxation test.

Treated specimens were still treating with the vapor from 70% ethylamine
solution in the desiccator shown in Fig. 2 during stress relaxation.
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Fig. 4—c. Stress relaxation in the specimen treated with the vapor from 709 ethylamine
aqueous solution in the sealed desiccator and untreated specimen in bending.(C specimen)

Remarks :
——@—— Untreated, air dry.
——@)—— Treated for 0 hrs prior to relaxation test.
——()—— Treated for 12 hrs prior to relaxation test.
—— /\-—— Treated for 24 hrs prior to relaxation test.
X —— Treated for 48 hrs prior to relaxation test.
Treated specimens were still treating with the vapor from 70% ethylamine
solution in the desiccator shown in Fig. 2 during stress relaxation.
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Table 4. The ratio of the initial safety curvature possible to be used in bending.

Type of |TreatingRatio of bending strength of[Ratio of Young’s modulus iniRatio of initial safety
. . treated specimen to one ofbending of treated specimen'curvature calculated from

specimen time untreated specimen, a Eto one of untreated specimen, B‘a/b’*

0(hrs) 1.00 1.00 1.00

A specimen | 2 0.77 0.76 1.01

6 0.57 0.28 2.02

16 0.33 0.19 1.77

0 1.00 1.00 1.00

B specimen 6 0.45 0.42 1.05

12 0.35 0.31 1.12

24 0.25 0.22 1.14

VA 1.00 1.00 1.00

C specimen | 12 | 0.39 0.72 : 0.53

24 i 0.18 0.57 0.32

48 0.15 0.52 0.32

*) Ratio of initial maximum curvature used in bending without failure of the treated specimen to one of

untreated specimen.
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Summary

This report is described on the plasticization of
wood by ethylamine adsorption.

Three type specimens adsorbed the vapor from
709% ethylamine aqueous solution during different
treating time shown in Table 1 in the sealed
desiccator were subjected to the stress relaxation
test in bending and bending strength test (see Fig.
1, 2).

The constant strain imposed in relaxation test
is about 25% of ultimate strain in A and B specimen,
and about 10% in C specimen. The results are
shown in Fig. 3 and 4.

From these results, the ratios of initial maximum
curvature of treated specimen possible to be used

in bending without failure to one of untreated

specimen were calculated and are shown in Table 4.

On the other hand, Young’s modulus in bending
and bending strength measured on ethylamine eva-
porated specimens treated by the process shown in
Table 2 are shown in Fig. 5.

Amount of adsorbed water, swelling in tangential
direction, percentage of decrease of Young’s modulus
in bending, of specimens treated as shown in Table
3 were measured, after adsorbed water in the sealed
desiccator for 48 hrs.

The results are shown in Fig. 6.

The each value in Fig. 6 is shown as the ratio
of value measured on the treated specimen to one

of untreated specimen.



