KM DILEZEAIT & % B s

28 XEEHIIEAM OB IO LT
RS 2B%SE  ff M6 E BP9 A E —

(FPA1354E 6 A 3 HZH)

Goro Fuse and Koichi NisummoTto : Preservation of Wood by Chemical
Modification. II. On the Decay Resistance of the Copper Formate Treated-
Wood.
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~ Table 1.
T Concentration I ' . :
T 4.9 % 3.0 % 1.0 %
Treatment T

Pressure(kg/cm?) Temperagycr)e In side ‘Out side | In side gOut side | In side | Out side
13~14 140~150 44 33 56 % 40 60 63
9~10 100~110 | 46 ! 34 57 | 48 76 71
9~10 60~ 80 s | 54 E 41 75 78
5~ 6 100~120 50 ! 42 56 } 51 74 73
5~ 6 60~ 80 42 ! 39 50 | 40 63 66
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GBSO BRI L2 Th7e 0 OB OALE — A U, BLE—8Kilit e X o THy
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Table 2.
T Concentration I [
[ ‘ 4.9 % ; 3.0% 1.0 %
Heat condition —~—— | I
Pressure Tempera'ture' P.E. (%) Decay | P.E. Decay 3 P.E. l( Decay
(kg/cm?) ) B Index | (%) Index | (%) | Index
‘~ — |
| Inside | 71 | BBCCC | 71 | BBCCD | 73 | ACCDD
13~14 140~150 , :
Out side| 68 | ABCCD | 71 | ABBCD | 62 | BBCCD
Inside | 73 | ABBCC | 77 | ABBCC | 69 | ABCDD
9~10 100~110
Qut side| 76 | ABBBC | 8 | AABBD | 8 | AABCC
)Ingm 74 | BBBDD | 87 | AAABD | 76 | ABBCD
9~10 © 60~80 V 1
/mnmw 84 | AAABC | 87 | AAABC | 79 | ABBBD
|
| Inside | 76 | AACDD | 83 | AABBD | 8 | AAABC
5~ 6 100~120 | . ,
)&ng@ 80 | AABBB| 90 | AAAAB)| 78 | AABBD
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1&um& 76 ABBCC{?S‘ABCCDlSO!AABCC

P.E. (Preservative efficiency)

__Weight loss of untrated Wood — Weight loss of treated Wood
- Weight loss of untreated

*x 100

Decay Index : A : No decayed. B : Very glightly decayed. C : Slightly decayed.
D : Badly decayed.
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Table 3.
Sax;x.ple nge/sgglge Tempoecrature Time hour Heat Color

1 1 60 4 dry heat blue

2 1 ” 8 ” ”

3 1 ” 16 ” ”

4 1 ” 24 ” fain green

5 1 100 4 ” blue

6 1 ” 8 ” fain green

7 1 ” 16 V4 V4

8 1 ” 24 ” green

9 1 150 4 ” fain brown
10 1 ” 3 ” ”

11 1 ” 16 ” ”

12 1 ” 24 v brown
13 2.5~3 140~150 2 stream heat fain brown
14 1.5~2 100~110 2 Y green
15 - 5~6 60~ 80 1 ” fain green
16 % 100~110 ” " fain green
17 ” 140~150 ” ” brown
18 9~10 60~ 80 ” ” fain green
19 ” 100~110 ” ” green
20 y 140~150 ” ” brown
21 12~12.5 60~ 80 ” ” fain green
22 13~14 100~110 % ” fain green
23 ” 140~150 ” ” brown
24% 0 20~30 — — blue

* Untreated wood
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Table 4.
~
. Amounts of capper extracted from formated Wood
Leachability by the leaching action of hot Water (mg)

Sample No. ~_ 1 st 2 nd 3 th 4 th 5 th last \ Total
3 52.2 6.6 4.5 3.9 1.6 | 0.57 = 69.4
4 44,2 6.4 5.4 4.3 2.0 ' 0.71 63.0
6 38.4 6.6 5.5 2.8 1.6 0.68 61.7
7 36.3 7.1 5.1 3.1 1.5 0.84 51.9
8 24,2 7.2 5.5 3.6 1.8 | 0.77  42.3

| :

A UTTRKHE A fTokc® b4, 3br7vE=7KTHELITS>, 7vE=7KHME2T
SEHFAMERCEL L 2BLE—HE7 v =77 (Cu(NH:):JOH D X5 7 §854 >
ROTHEBT B1edTH B, 7 v =7 Kk 10% NH,OH 100cc % inz, BH -
THRL—ERBEE=BL, 35k Yy 27 ALV —HHEBRTHEKME Y 6 BT 5. © OfExL
3EBE2Z L T OMBEIELTET T 5. 2 LTl S N 0 O KM #UFF D4R
wEER—1EEBCERT S5, ch bR Table 5 wRTn TH 5,
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Table 5.
Sample Amount of copper g;n:;ztg (;fycopper Amount of copper | Leachability
No leaching by water ammonia water retaining in the (as % of total
) extract extract wood copper)
1 86.5mg 11.8mg 4.5mg 95.6%
2 84.4 12.8 6.4 93.7
3 69.4 17.8 14.0 86.1
4 63.0 19.7 16.8 83.1
5 70.0 17.3 15.2 85.1
6 61.6 20.7 18.3 81.8
7 53.9 ! 23.4 24.1 76.2
8 42.3 | 26.9 28.6 70.7
9 62.8 21.7 17.2 83.0
10 59.5 23.7 16.8 83.2
11 63.0 22.7 16.6 83.7
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12 }i 64.1 23.0 15.5 84.8
13 | 57.2 20.0 21.6 78.1
14 ‘ 48.8 14.6 33.0 65.7
15 61.2 16.9 20.9 78.7
16 54.4 18.6 25.2 74.3
17 56.3 20.5 21.0 78.5
18 58.3 16.9 23.7 76.0
19 47.8 18.5 28.8 69.7
20 57.5 22.5 18.3 81.3
21 56.3 12.3 27.2 71.6
22 49.2 19.2 26.3 72.2
23 57.4 23.3 17.7 82.0
24 86.8 10.4 5.8 94.3
CU&’o'U- —MOPE
- A i 0 "90
o | M /
o 050) % a ’
% - 7 a “30
8 ] f 7 7 f . 4
ke R 4 m470
.Gé) a4or ’- / % . W
s 169
g ' I 5
- a20r 150 g
k| g i I g
- . 1 1 1 140 &
[ren (0]
S} 020+ o
) 130 >
- 2
g ot 2 120 E
< {0 8
|/ A~
Sample¢ 5 6 7 8 9 10 11 12 13 14 15 16 17 1§ 19 20 21 22 23
No.

Fig. 4. Amounts of the remained copper based on the ovendry treated wood :
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Résumé

(1) The method to determine small amounts of cupper by photometric tech-
nique with the use of rubianic acid is simple in the precedure and adequate for
the determination of cupper in woods.

(2) Reaction of cupper formate and woods produced unexpectedly no satisfac-
tory results due to effects of the treatment conditions were not sufficiently dis-



Tille - PEA : KM OIFERC X DB AERCGE 2 8D

tinct. Application of high concentrations of cupper formate solution, high pres-
sure, and high temperature caused rather little cupper.bound to woods augment-
ing decomposition of the salt. Treatment of woods with the salt solution follow-
ed by drying for 24 hours at around 1C0°C gave considerably -good results. The
best conditions to promote the reaction appeared to be.steam heating at 100-
110°C under a pressure of 2 kg./cm.?

(3) Employment of higher pressure and temperature to shorten the reaction
period to 1 hour rather promoted the decomposition rather than the condensa-
tion giving no satisfacotry results. At 100-110°C steam-heating for 3-6 hours
was most adequate, and it appeared that longer heating may give good results
even at 8C-100°C. From these results it appears that the condensation of cupper
formate with woods proceeds under milder conditions than is expected.

(4) The antiseptic effect of cupper formate combined to woods against Poria
vaporaric is considerably small when the treatment conditions were not satisfac-
tory, but when the amount of cupper combined to woods was (.259% the antisep-
tic value was above 80% and when the former was 0.40% the latter was about
90% or more. It may be therefore that the cellulose-cupper complexes also show
similar resistance against Poria.

(5) Heating the cupper formate-treated woods caused decomposition and
deterioration of the wood substances to decrease the mechanical strength. The
effect was particularly high by the heating at 15¢°C under dry state. Heating
with steam under pressure showed relatively small effect, and it is suggested
that steam-heating at 1CC-11C°C under slightly higher pressure has no significant
influence on the mechanical properties of the wood substances.
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