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Studies on Improving Preservative Treatability of
Japanese Larch Heartwood by Presteaming®!

Sung-Mo Kang* - Ki-Hyon Paik* + Gyu-Hyeok Kim*?

ABSTRACT

The effectiveness of presteaming for improving CCA treatability on refractory Japanese larch
heartwood was investigated in this study. Presteaming was effective on improving treatability, and
the extent of improvement was dependent on moisture contents of wood specimen and steaming con-
ditions. Green wood showed higher average value in both preservative retention and penetration
than dry wood. and steaming under pressure conditions also had higher treatability than steaming
at atmospheric conditions. The degree of improvement for treatability was increased with the exten-
sion of steaming period. Treatability of dry wood presteamed under pressure conditions more than
6 hours and green wood for 3 hours was similar to that enhanced by conventional incising. Presteam-
ing green wood under pressure conditions more than 6 hours was more effective than conventional
incising in improvement of CCA treatability. and resultant treatability satisfied a minimum value
required for CCA-treated wood for being used at the regions of hazard class H3 and H4. In addition.
an improvment of treatability by presteaming was due to an increase in permeability resulted from
the degradation of hemicelluloses within aspirated pit membrane and cell wall. not the removal of
extractives from pit membrane. The reduction in strength, measured as longitudinal compressive
strength, due to presteaming was related with the degradation of hemicelluloses, and was increased
as steaming conditions were severe. The degree of strength reduction associated with presteaming
treatmemt to obtain required treatability could be quantified from the relatively good relation
between the increase in treatability and the decrease in strength.

Keywords  Presteaming. treatability. Japanese larch, heartwood, CCA
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Table 1. Effect of presteaming variables on CCA treatability™

Moisture Application Steaming

condition of pressure period
(hour}

Dry No O

3

6

12

Green Yes 0

3

6

12

No 0

3

6

12

Yes 0

3

3

”

lutention Penetration
l'kg/m‘) (%)

3.01 (2" 88)“ A*‘
4.05 (23.62)B
4.04 (20.78)B
4.72 (18.16:B8

31.90 (53.660A
37.80 (43.78)A
43.27 129.22)AB3
50,83 (27 28)B
(22,881 A

31.90 (53.66)A

34 (15,5008 69.33 (35.41)B
(15.59)B 72.50 (25.99)B
(8.27C 73.67 (20,2608

3.01 (22.88)A 31.90 (53.66)A
4.78 (17.61)BC 36.27 (32.40)A
4.35 (20.66)B 44.83 (38.257A1
5.43 (23.64)C 55.33 (30.79)B

3.01 (22.860A
6.03 (11.99)B
5.93 (13 33)C
T.07 (14, 15C

31.90 (53.66)A
71.83 (181008
91.33 (9.82:C
‘)_)435 5.86)C

*1 Mean values for ten samples,
*2 Coefficient of variation(%).

*3 Mean values followed by the same letter are not significantly different{ e =

range test,

0.05using Duncan s multiple
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Table 2. Comparions of improvement for CCA
treatability between incising and
presteaming method.

Retention Penetration
{kg/m?) (%)

Improving method
of treatability

Incising™
Conventional incising
High density incising
Needie incising

4.5 9.8 75 7 «1.2%)
4.9(11.60) & 5(9.61)
5.2 (12.42) 94.5(6.01)

Presteaming
Dry-Pressure-6hr
Dry-Pressure-12hr
(Gireen-Pressure-3hr
(Gireen-Pressure-6hr
Green-Pressure-12hr

5.4 (15.59) 72.5(25.99)
6.2(8.27) 73.7(20.26)
6.0 (11.95) 71.8(18.16)
6.9 (13.33) 91.3(9.32)
7.1(14.15) 92.8{6.36)

*1 Source: Kang efal (1995),
*2 Coefficient of variation(%).
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Table 3. Effect of presteaming variables on chanhe in chernical composition in Japanese larch heart-

wood™,
Moisture Application Stearming Hot water Alcohol-benzen  Holocellulose — ea-cellulose
condition of pressure period extractive extractive content content
(hour) (%) (%) (%) (%)

Dry No 0 9.13 4.15 66.53 41.26

3 10.46 4.64 63.55 38.81

6 11.40 4.85 62.53 38.97

12 11.59 4.29 62.35 39.21

Yes 0 9.13 4.15 66.53 41.26

: 11.44 4.53 55.75 3812

6 11.26 5.25 56,35 39.57

12 14.46 7.36 53.83 40.96

Green No 0 9.13 4.15 66.53 41.26
3 11.46 4.98 60.72 36.15

6 10.66 5.71 62.79 40.68

12 11.25 4.42 57.68 38.74

Yes 0 9.13 4.15 66.53 41.26

3 13.86 5.91 58.38 38.33

12.50 6.82 56.33 39.24

12 13.28 56.15 4237

*1 Mean values for three analyses.

8.38
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Table 4. Effect of presteamingvariables on longitudinal « ampresswn strength*.

Moisture Application Steaming mngxtudmal Coefficient
condition of pressure period compression strength of variation
(hour) (kg/em?®)

Dry No 0 571.46A™ 5.40

3 534.52A 6.04

6 526.32A 7.27

12 518 08A 6.12

Yes 0 571.46A 5.40

3 486.628 7.37

6 439.65B 14.41

12 425.878B 11.17

Green No 0 571.464A 5.40

3 504.57AR 7.23

6 493.30AB 10.33

12 451.278 16.27

Yes 0 571.46A 5.40

3 489.37B 9.83

6 479.40B 8.27

12 425,308 11.09

*1 Mean values for ten samples.
*2 Mean values followed by the same letter are not significantly different!{ <0.05).using Duncan s multiple
range test.
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