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Abstract

In order to investigate the effectiveness of Osmose process for the practical treatment of wood this study
has been made using water soluble preservatives such as Malenit and chromated zinc chloride.
The results obtained in this investigation are as follows:

1. The penetration of Malenit in sapwood has been observed deeper than that of chromated zinc chloride
for all species tested in this investigation.

2. The penetration of preservatives applied in soft wood, ie. Pinus densiflora and Larix leptolepis has been
observed better results than that of hard wood, i.e., Quercus accutissima and Carpinus laxiflora.

3. The longer stack covering, despite of preservatives applied and size of wood tested, has given better pene-
tration for all species tested, and the fastest diffusion has been occured in 15 days from they day started.
Following after 15 days diffusion had gradualy become slower.

4. The length of time needed for effective penetration has taken 45 days for all species tested, reaching
twenty millimeters (20mm) in depth in case of Malnit, that means also more than 50% of penetration
into sapwood portion. However it has taken 45 days fer Pinus densiflora and Larix leptolepis, reaching
fifteen millimeters (15mm) and 60 days for Quercus accutissima and Carpinus laxiflora, reaching same
fifteen millimeters in case of chromated zinc chloride, that means also less than 50% (except 50% for
Larix) of penetration into sapwood portion.

5. Deeper penetration of preservatives from the wood surface has been observed in the larger wood than
the smaller wood for all species tested, although the penetration ratio between the width of sapwood
and the length penetrated has been observed smaller in larger wood than smaller wood.

6. The relation between moisture content of wood and the penetration of preservatives into wood tested
has shown the linear regression, that is, the more moisture content brought the deeper penetration.

7. Following the result obtained at this investigation osmose process with Malenit applied has indicated
as a useable process for the none pressure treatment of wood.
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Table 1 Cutting date of trees tested

o | Pinus Lariz |Quercus :

Species : Carpinus | Rema -
densi- |lepto- | accu - .

tested Slore lepis | tissimal faziflora) rks
Date 5.15| 5.3/ 4.2 4.21
cut
Date Green
cut 5. 17 5.16 5.1 4. 21 |condi -

tion
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Table 2 Average moisture contents of wood

treated (%)
Species | Pinus Lariz  |Quercus | Carpinus
densst - accu -
Parts flora leptolepis| tissima |laxiflora
Outside * 88 72 57 83
Inside ** 94 44 65 90

Note : *Deepness from surface : 0 —2cm
**Deepness from surface : 4 — 5cm
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Table 3 The penetration of preservatives of Pinus densiflora due to the different factors

D iameter Preservatives Malenit Chromated zinc chloride
(cm) Period covered 15 30 465 60@day)) 15 30 45 60 (day)

A L P* (mm) 146 19.0 21.2 27.4 8.4 15.0 12.6 20.2

9 A W S* (mm) 26.6 25.0 23.8 27.6 24.8 254 268 2.6

P R*** ( %) 57.0 76.0 89.1 99.3 33.9 49.6 56.0 75.9

A L P (mm) 16.4 19.2 22.0 25.8 8.8 13.8 13.8 19.0

15 A WS (mm) 43.4 408 494 39.4 4.4 460 4.0 42.2
P R ( %) 37.8 47.1 44.5 65.5 19.8 300 31.4 45.0

A L P (mm) 17.0 20.8 23.4 27.6 9.2 134 16.0 19.0

21 A WS (mm) 58.6 61.2 59.4 57.0 62.0 54.2 58.8 60.6
P R ( %) 20.0 34.0 39.4 48.4 4.8 4.7 212 314

Note : * ALP— Average length of penertati on** AWS— Average width of sapwood ***PR— Penetration rate
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Table 4 Analysis of variences (Penetration
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of preservatives of Pinus densiflora)

Factors DF SS MS F

Total 119 3561.3

Preservatives (Pr) 1 1512.3 1512.3 889.59
Period covered (Pe) 3 1766-3 588.8 346-35
Diameter (D) 2 25.4 12.7 7.47
Pr x Pe 3 25.4 8.5 5.00
Prx D 2 8.6 4.3 2.53
Pex D 6 40.4 6.7 3.9
Prx Pex D 6 16.1 2.7 1.59
Error 9% 166.8 1.7

LSD5% =1.64, LSD 1% = 2.17

Table 5 The penetration of presers)atwes of Larix lepiol epis due to the different factors

Diameter Preservatives Malenit Chromated zinc chloride
i
Period covered 15 30 45 60day) 15 B 45 60day
AL P (mm) 182 19.2 220 24.0 9.4 152 17.8 19.4
9 (cm) A WS (mm) 6.2 15.0 18.2 17.0 17.6 15.2 19.0 17.6
P R (%) 112.3 128.0 124.2 141.2 53.4 100-0 93.7 110.2
A L P (mm) 16.6 184 19.2 2.2 8.8 12.6 16.2 16.6
15 A WS (mm) 16.2 152 12.8 17.2 12.4 11.8 164 14.8
P R (%) 102.5 121.1 150.0 1291 71.0 106.8 98.8 112.2
A L P (mm) 180 194 21.4 24.2 9.6 136 17.6 176
21 A W S (mm) 19.2 236 16.4 21.0 19.6 19.0 16.2 17.2
P R (%) 9.8 822 130.5 115.2 49.0 71.6 108.6 102.3
Table 6 Analysis of variences ( Penetration of preservatives of Larix leptolepis)
Factors DF SS MS F
Total 119 2287.0
Preservatives (Pr ) 1 991.9 991.9 472.33
Period covered (Pe ) 3 888.3 242.8 115.62
Diameter (D) 2 76.5 38.0 18.10
Pr x Pe 3 103-1 4.3 16.33
PrxD 2 2-4 1.2 0.57
Pex D 6 13.5 2.3 1.10
Prx Pe x D 6 6.5 1.1 0.52
Error 96 204.8 2.1

LSD5% = 1.83, LSD 1% = 2.42
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Table 7 The penetration of preservatives of Quercus accutissima due to the different factors

Diamete Preservatives Malenit Chromated zinc chloride
iameter

Period covered 15 30 45 60dayy)| 15 30 45 60(day)

(cm) A L P* (mm) 13.4 13.6 18.8 20.6 6.6 8.4 8.6 12.6

9 A WS**  (mm) 23.2 21.8 23.2 19.8 21.0 22.2 23.4 20.8

P R*¥** (%) 57.8 62.4 81.0 104.0 31-4 37.8 36.8 58.7

A LP (mm) 14.4 16.0 19.6 22.0 7.0 9.4 9.8 13.0

15 A WS (mm) 32.2 29.2 3.6 29.0 28.8 271.8 29.8 30.0

p R (%) 4.7 54.8 62.0 75.9 24.3 33.8 32.6 43.3

A LP (mm) 15.6 17.8 20.4 23.0 7.2 8.6 9.4 13.0

21 A WS (mm) 32.4 33.8 30.8 32.8 2.2 32.2 29.6 33.6

P R (%) 4.1 52.7 66-2 70.1 25.5 26.7 31.8 38.7

Note : * ALP— Averge length of penetration,**AWS — Average width of sapwood ., ***P R — penetration
rate.

Table 8 Analysis of variences (Penetration of preservatives of Quercus accutissima)

Factors DF SS MS F

Total 119 3178.0

Preservatives (Pr ) 1 2167.5 2167.5 1548.2
Period covered (Pe ) 3 7.7 239.2 170.9
Diameter class (D) 2 54.1 27.1 19.4
Pr x Pe 3 66.5 22.2 15.9
Prx D 2 21.3 10.7 7.6
Pe x D 6 9.6 1.6 1.1
Prx Pex D 6 3.7 ' 0.6 0.4
Error 96 137.6 1.4

LSD 5% =1.40, LSD 1% = 1.97

Table 9 The penetration of preservatives of Carpinus laxiflora due to the different factors

Di : Preservatives Malenit chromated zinc chloride
ameter Period covered 5 3 45 60ay) 15 30 45 60(day)
(cm) A L P* (mm) 14.0 16.2 21.2 22.0 7.8 9.4 11.0 13.8
9 A WS** (mm)
P R*** (%)
A LP (mm) 12.6 17.2 21.0 22.0 7.8 9.4 11.8 14.2
15 A WS (mm)
P R (%)
A LP (mm) 12.2 17.0 19.8 22.8 8.0 10.4 12.6 14.2
21 A WS (mm)
P R (%)

[SD5% =143, LSD 1% = 1.89
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Table 10 Analysis of variences (Penetration of preservatives of Carpinus [axifiora)
Factors DF SS MS F
Total 119 2941.9
Preservatives (Pr) 1 1477.0 1470.0 1130. 77
Period covered (Pe) 3 1185.3 3%.1 303. 92
Diameter class (D) 2 9.6 4.8 3.69
Pr x Pe 3 114.3 38.1 29.31
Prx D 2 12.1 6.1 4.64
Pex D 6 7.4 1.2 0.92
Prx Pex D 6 16.4 2.7 2.08
Error 9% 126.8 1.3
LSD5% = 1.43, LSD 1% = 1.8
EskE s Table 113 o] vebdrh
Table 11 Amount of water absorbed by specimens of various tree species
ed 2)
Items Parts of Averge Specific Amount of water abs.orb (g/em '
_ gravity Cross Radial Tangential
Species wood annual ring |CAir dry ) section section section
Pinus densiflora Sap wood 2.6 0.48 4.9 0.68 0.75
Larix leptolepis Heart wood 3.0 0.5 0.14 0.04 0.05
Quercus accutissimal Heart wood 3.5 0.89 0.23 0.05 0.05
Carpinus laxiflora Sap wood 1.9 0.75 2.0 0.32 0.21

Table 12 Analysis of variences (Malenit Rela -
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Fig. 1. Relationship between moisture content

and penetration of Pinus densifiora.
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tionship between moisture content and penetration
of Pinus densifiora)

SV DF SS MS F
Total 28 1261.8
Regression 1 1114.5 | 1114.5 § 202.6 **
Deviation 27 147.3 5.5

Table 13 Analysis of variences (Chromated zinc

chloride. Relationship between moisture content
and penetration of Pinus densifl ora)

SV DF SS MS F
Total 27 1014.1
Regression 1 7M.4 | T71.4| 82.9 **
Deviation 26 242.7 9.3
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and penetration of Lerix ITeptolepss.

dE @ uUFe SkEI BRES RERELS] W
#HE ST &R Table 14, 159 3o},
Table 14 Analysis of variences ( Malenit, Rela -
tionship between moisture content and penetration
of Larix leptolepis)

SV DF SS MS F
Total 29 |1254.0
Regression 1 1126.1 | 1126.1 | 244.8**
Deviation 2 127.9 4.6

Table 15 Analysis of variences (Chromated zinc
chloride,Relationship between moisture content and
penetration of Larix Leptolepis

SV DF SS MS F
Total 2% 916.5
Regression 1 884.4 | 834.4 | 680.3%*
Deviation 25 32.1
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Fig 3. Relationship between moisture content

and penetration of Quercus accutissima.
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Table 18 Analysis of variences ( Malenit, Rela -
tionship between moisture content and penetration
of Quercus accutissima)

SV DF SS MS F
Total 31 1104.0
Regression 1 1012.9] 1012.9 | 337.6**
Deviation 30 91.1 3.0

Table 17 Analysis of variences(Chromated zinc
chloride, relationship between moisture content and
penetration of Quercus accutissima)

SV DF SS MS F
Total 29 897 .2
Regression 1 790.1 790.1 | 207.9**
Deviation 28 107 .1 3.8
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Fig.4. Relationship between moisture content
and penetration of Carpinus laxiflora,
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Table 18 Analysis of variences ( Malenit, Rela -
tionship between moisture content and penetration
of Carpinus laxiflora)

SV DF SS MS F
Total 21 1106.1
Regression 1 481.8 | 481.8 | 20.1**
Deviation 26 624.3 24.0
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Table 19 Analysis of variences (Chromated zinc
chloride, Relationship between moisture content and
penetration of Carpinus laxifiora)

SV DF SS MS F
Total 26 602.3
Regression 1 515.5 515.5 |{147.3**
Deviation 25 86-8 3.5
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Table 20 Relationship between diameter and period covered (Malenit. Pinus densiflora)

Period covered 15 30 45 60
Diameter G ~2® [ALp *| PR*| ALP | PR | ALP | PR | ALP PR
(mn) (%) (mm) (%) (mm) (%) (mm) (%)
9 14.6 57.0 19.0 76.0 21.2 89.1 27.4 99.3
15 16.4 37.8 19.2 47.1 22.0 44.5 25.8 65.5
21 17.0 29.0 20.8 34.0 23.4 39.4 27.6 48.4

Note : *ALP: Average of length of penetration, **PR: Penetration rate
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Table 21 Relationship between diameter and period covered (Chromateazinc chloride, Pinus densiflora)
Period Cove(I(‘iea(;s) 15 30 45 60
Dj ameter Cm) ALP PR ALP P R ALP PR ALP PR
(mm) (%) (mm) (%) (mm) (%) (mm) (%)
9 8.4 33.9 15.0 56.0 12.6 49.6 20.2 75.9
15 8.8 19.8 13.8 30.0 13.8 314 19.0 45.0
21 9.2 14.8 13.4 4.7 16.0 27.2 19.0 31.4

Note : * ALP : Average of length of penetration.
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Table 22 Relationship between diameter and period covered (Malenit, Larix [leptolepsis)

Period covered 15 30 45 60
(days) -

Diameter (cm) ALP P R ALP P R ALP P R ALP PR

(mm) (%) (mm) (%) (mm) (%) (mm) (%)

9 18.2 112.3 19.2 128.0 22 124.2 24.0 141.2

15 16.6 102-5 18.4 121.1 19 150.0 2.2 129.1

21 18.0 93.8 19.4 8.2 21. 130.5 24.2 115.2

Note : * AL P :Average of length of penetration, **PR:Penetration rate

Table 23 Relationship between diameter and period covered (Chiromated zinc chloride, Lariz leptolepis)

eriod covered 15 30 45 60
Diameter ey —2Y®) [ AL p P R ALP PR | ALP PR | ALP P R
(mm) (%) (mm) (%) (mm) (%) (mm) (%)
9 9.4 53.4 15.2 100.0 14.4 100.2 17.8 100.1
15 8.8 71.0 12.6 106.8 16.6 100-1 16-2 112.2
21 9.6 49.0 13.6 71.6 17.6 108.6 17.6 102.3
Note : *ALP :Average of length of penetration, **PR :Penetration rate
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AKkEol o BHEMY REEE wotzte 2
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Table 24 Relationship between diameter and period covered (Malenit, Quercus accutissima )

Period coverd

15 30 45 60
Diameter (cm)(daYS) ALP* | PR**| ALP PR | ALP P R ALP PR
(mm) %) (mm) (%) (mm) (%) (mm) (%)
9 134 57.8 13.6 62.4 188 81.0 20.6 104.0
15 14.4 44.7 16,0 54.8 19.6 62.0 220 759
21 15.6 48.1 17.8 52.7 204 66.2 23.0 701
Table 25 Relationship between diameter and period covered (Chromated zinc chloride, Quercus
accutissima)
Period coverd 15 30 45 60
(days) T
Diameter (cm) ™ ALP*| PR* ALP PR ALP PR ALP PR
(mm) (%) (mm) (%) (mm) (%) (mm) (%)
9 6.6 314 8.4 38.8 8.6 368 12.6 58.7
15 7.0 24 3 8.4 33.8 9.8 329 13.0 | 43.3
21 7.2 255 9.6 26.7 9.4 31.8 13.0 38.7
Note : *ALP : Average of length of penetration, **PR : Penetration rate
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(8)o ‘hEbtHie}l ol HEHE HEY + Aot
4.4 MU} (Carpinus laxiflora) o} H%

HRoA o2l & BHO BB BHEM HiKkD
FEEE A8 g Table 26 27% 2t}

Table 26 Relationship between diameter and period covered Malenit, Carpinus laxiflora)

Period coverd 15 30 45 60
' (days)
Diameter (cm) ALR* P R** ALP PR ALP PR ALP PR
(mm) (%) (mm) (%) (mm) (%) (mm) (%)
9 14.0 - 16.2 — 21.2 — 22.0 —
15 21.6 — 17.2 - AN — 22.0 -
21 12.2 - 17.0 — v | — 22.8 —

Note : *ALP :Average of length of penetration, ** PR :Penetration rate

Table 27 Relationship between diameter and covered (Chromated zinc cb ¢ « Carpinus laxiflora)
Period covered 15 30 45 60
(days)
Diameter (cm) ALP* P R** ALP PR ALP PR ALP PR

(mm) (%) (mm) (%) (mm) (%) (mm) (%)

9 7.8 - 9.4 - 11.0 - 135 -

15 7.8 - 94 - 11.8 - 14.2 -

21 8.0 - 104 - 12.6 - 14.2 -

Note : * ALP : Average of length of penetration, **PR :Penetration rate
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