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Goro Fusk, Atsushi Expo and Koichi NisuimoTo.: Preservation of Wood by
Chemical Modification. IV. On the Conditions of Cyanoethylation of Wood.
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Table 1. Factors and Levels (Experiment I).

Factor Levels
. Ammo- . a Dimethyl- | Monoethan-
Catalyst Species A1 hia A, |Pyridine} As lformamide A4} ol Amine
Amounts of Catalyst (A-N: Catalyst)! B; [ 1:0.1 [ B; | 1:0.5 } B;| 1:1 B 1:2
Concentration of A-N Solution (o 1% | G 2% | Cq 4% Cy 6%
Moisture Content of Test Piece D, 0% | D,| 15% | Ds 20% Dy 100%
Dipping Time E, | 10min | E; | 30min | Eg 3h E, 24h
i o o ° t 1 2
Heating Temperature Fi | 100°C |F, | 55°C | Fy | 20°C | By [0 00500 0c
Heating Time G, 2hrs | G; 4hrs | Gy | . 8hrs Gy 24hrs
Air-drying Time after Dipping H; lday| H, | 2days| Hj 3days | Hy 5days
Air.drying Time after Heating I lday| I, 2days| I, 3days | Iy 5days
. Akama-
Wood Specie Sugi Buna Red
pecies 1 Sapwood J2 ésal;wood Js Sapwood Js lauan
Table 2. Table of Analysis of Variance (Experiment I).
Factor S.S. d.f. M.S. F
A 0.9118 3 0.3039 2.27
B 0.8168 3 0.2722 2.04
C 0.3352 3 0.1117 0.84
D 0.9165 3 0.3055 2.28
E 0.3099 3 0.1033 0.77
F 0.4798 3 0.1599 1.20
G 0.6292 3 0.2047 1.57
H 1.0575 3 0.3525 2.64
I 0.1791 3 0.0597 0.45
J 2.2712 3 0.7571 ~ 5.66%
AXB 1.7766 9 0.1974 +1.48
AxXC 2.3562 9 0.2618 1.96
BxC 3.7722 9 0.4491 3.13
e 0.8021 6 0.1137
T 16.6141 63

Note * : significant

at 5% level of probability.
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Comparison between
Wood Species and Fixed
Nitrogen (Experiment I).
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Table 3. Conditions of Cyanoethylation in which fixed nitrogen ratio was higher than 1%.

! Dimethyl-
Catalyst Species Ammonia | Pyridine Pyriclinel Pyridine | Pyridine gc()ermami-
Amounts of Catalyst(A-N:Catalyst)! 1:0.5 1:0.5 1:1 1:1 1:2 1:0.5
Concentration of A-N Solution 6% 4% 1% 6% 1% 4%.
Moisture Content of Test Piece 20% 20% 100% 0% 20% 15%
Dipping Time 3hrs 30mins| 10mins 24hrs 30mins 10mins
Heating Temperature 20°C 100°C . 55°C 20°C 100°C 20°C
Heating Time 4hrs 4hrs 8hrs 4hrs 2hrs 8hrs
Air-drying Time after Dipping 2days 3days 2days 3days 5days 5days
Air-drying Time after Heating 2days 5days ldays bdays 3days 2days
Wood Species g:givood g:gévood g:;%\i;vood ﬁeudan ﬁ?lin ﬁzdan
Fixed Nitrogen 1.39% 2.15% 1.19% 1.36% 2.60% 1.90%
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Table 4. Factors and Levels (Experimen-f. 1.

Factor { : Level
Catalyst Species A; | Ammonia A, hys(;fg;irge Ag none
Amounts of Catalyst (A-N : Catalyst) | B, 1:0.01 | B 1:0.05 | By 1:0.1
Dipping Time C 30mins | G | 4hrs. Cs 24hrs
Concentration of A-N Solution D, 0.5% D, 3% Dy 7%
Heating Time E, ihr E; 4hrs E; 16hrs
Air-drying Time aftér Heating Fy lday F; 5days O 10days
Note:----- Heating Temperature : 55°C, Test piece : Sugi Sapwood.
Table 5. Table of Analysis of Variance (Experiment II).
Factor. - S.S. d.f. M.S. F (%)
A 0.9356 2 0.4678 150.9%* 31.4
B 0.0303 2 0.0152 4.9
C 0.2163 2 0.1082 34.9% 6.9
D 0.3242 2 0.1621 52.3* 10.6
E 0.4356 2 0.2180 70.3* 14.4
F 0.0005 2 0.0003 0.1
AXB 0.3662 4 0.0916 32.2% 11.6
AxXC 0.2718 4 0.0680 21.9 8.4
BxC 0.3571 4 0.0893 28.8% 11.3
e 0.0061 2 0.0031 5.4
T 2.9440 26 100

Note ** : Significant at 1% level of probability.
* . Significant at 5% level of probability.
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Fig. 2. Effect of Catalyst Species, Amounts of Catalyst and Dipping Time
g on the Cyanoethylation of Wood (Experiment 1I).
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Résumé

In order to determine the base conditions to the reaction of cyanoethylation of
wood, it was designed these experiments due to the ortho-gonal array table.

Effect of each factor was discussed on the reaction by using the analysis of
variance.

The factors and their levels are shown in Tables 1, 3 and the analysis of
variance in Tables 2, 4. ‘

The results were as follows : .

(1) For catalyst, sodium hydroxide was most effective and pyridine was: next
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to it.

(2) For the concentration of water solution of acrylonitrile, the saturated
solution was most effective on the content of combined nitrogen.

(3) For the dipping time in the solution, 24 hours was most effective.

(4) The reaction of the cyanoethylation of wood was affected remarkably
by wood species.

The reactivity of cyanoethylation among wood species tested was in the fol-
lowing order : Lawan>Sugi>Akamatsu>Buna. A

(5) The temperature and the time of the treatment was of no significance,
and the treatment for one hour at 55°C was found to be proper.
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