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Preservative Treatment of Thinned Small-diameter Logs by Double-diffusion
Processes *!

Gyu-Hyeok Kim*?Jae»}in Kim**Woo-Guen Jee*?

ABSTRACT

The feasibility of treating three softwood(Japanese larch. pitch pine, and Korean pine)
thinned logs by double-diffusion treatment processes was investigated. Some posts were
mcised before immersion, and others were imersed in hot copper sulfate solution.

Comparison among species indicated that, in general, pitch pine was most treatable agxd
Japanese larch least treatable. For all three species, almost all treatment schedules gave
consistently good penetration and high net retention, but very steep gradient of preservative
distribution.

As expected, the treatability was increased by the extension of immersion time, increased
concentration of treating solution, incising. and heating of the first solution. Of the vari-
ables tested, it appears that heating of the first solution 1s the most important.

From the data in this paper, it may be concluded that, if the first solution is not heated,
the best schedule is #3. If the first solution is heared, it appears the best schedules are #
10 or £11. Since heating of the [irst solution improves the treatability, schedules #10 or
#11 are recommended if the cost of heating might be justified.

The data presented in this paper indicate that double-diffusion treatment processes seem
to offer a promise as a comparatively elfective and easy-operating method of treating

thinned logs for the small-scale production of treated stock.
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Table 1. Characteristics of Japanese larch,
pitch pine, and Korean pine sample
posts.

Post Japanese larch  Pitch pine  Korean pine
measurements | Mean St Dev. Mean St Dev. Mean 5t Dev.
Diameter'{cm) 9.88 0.50 10.18 0.4 6.7 0.32
Sp. Gt 0.40 G019 0.46 0.006 0.37 06.030
MC(%) 17,18 6,22 12100 7.46 170.72 6.98
Growth rate
(rings/cm)

% Heartwood =4~ 1L76 263 3872 6.00
'Measurement is calculated from 55 posts for each species.

470 194 460 049 360 0.20

“Based on oven-dry weight and green volume.

Values is measured just before soaking treatment.

“The wood of Japaness tarch does not contain heartwood except
for one log.

Zem

4em

Fig. 1. Incising pattern used in this study(not
to scale).
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Table 2. Pretreatment condition and treat-
ments for various schedules.

Treatment conditions
Treatment] Pretreatment|  First solution Second solution
schedule | condition | (CuSO,+5H,00  (NaHAsO,+
number {(Na,Cry0); - 2H,0}
Incised | Conct. Temp. Time Comct. Time

pt T odagly) pet dayls)

#i 1o 16 ambient 1 15 1
%2 o 10 ambient 3 15 3
£3 1o 10 ambient 7 15 i
#y no 20 ambient 1 ] 1
15 1o 20 ambient 2 %5 1
#6 yes 10 ambient 1 15 1
%7 yes 20 ambient 1 % 1
#3 no 5 90 1! 10 1
%9 1o 5 9 1 16 2
%10 1o 10 90 I 15 1
£ yes 5 90 r 10 1

‘Sample posts were soaked in the heated solution for 6hours, and

-then allewed tc cool in the solution with the removal of heat for

18hours.
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Table 3. Chemical penetration of sample posts with various treatment schedules'.

Post Treatment schedule
species’ Measurements ¥l #2833 24 #5 #6847 ¥8 %0 #10 #u
penetration depth(mm) 4.0 167 181 1.3 1.t .9 17 L1 193 LT 226
(1.82)° (2.47) (816} (5331 (483 (2571 (L75) 12.23) (3.06) (3.31) {10.5}
LL | % sapwood pemetration | - - - - - - - - - ~ -
% penetration® 2.6 3.5 H1 B85 I OI M6 4B 388 457 500
(4.98) (6,89} (3.23) ¢9.28) {9.5%) {5131 {2.21) (3.00) (4.34) {5.31) 1253
penetration depthimm) | 20.5 201 29.2 236 22L& 217 2L8 34 333 42 304
£3.65) (1181 (7.23) (2018 (.27} {7.26) 5060 (8.23; (9.02) (4.95) (10.6)
PR % sapwood penetration | 47.4 483 889 53 50t 499 1 Thd WMT O B4 B
1129} (5,14} {19.3) (4,080 (7.62) {155} {9.88) (16.3) 1185 {853 (14.6}
% penetration 2.4 404 882 M6 4.4 418 410 624 665 922 654
(1.3} (4.32) (1737 15,73 (5.26) {13.6) (9.85) {1f.4) 117.4) (11.4) {24.6)
penetration depth{mm) B4 WY 26 194 173 M6 185 184 222 192 188
0.96) (2.95) (187 (1.97) (L30) (L70) (3.04) 2.06) (1.87) {4.64) (4.53
PK % sapwood pemetration | 57.1 343 8.8 7.7 838 8% 4§ 785 8.8 B4 648
10,31 (15,70 0517 18550 (6.76) {5,490 (17.4) (12,8 {9.85) {23.0% (1.7
% penetration 29 %0 BT s WO 83 4 B3 K2 485 4212
(3.55) (8.26) {7.41) (4.84) (3020 la0i) (7.84) (5,861 i3.53) {13.2} (1Ll
"Values represent average of 5 replicates measured with Chrome Azurol-S copperndicator.
“LL. PR. and PX represent Larix leptoepis, Pinus rigide, and Pinus koraiensis, respectively.
"Numbers in parenthesis indicate the standard deviation.
“% penetration means the ratio of penetration depth to sample post radius
A5 =, Cockoroft(1977)% 4¥ Y%

L.lepiolepis !:] P origida F.lcomienm

% Penetration

109
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60+

e e

£4 £5 &6 #7 #£38 #9 #10 #11

Treatment schedule

Fig. 2. Percent penetration of copper in three
species with various treatment sche
dules.
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Table 4. Effects of incising and treatment variables on percent penetration of copper.

Y (southern yellow pine )]
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1) Effect of incising on percent penctration of copper

Constant
- ons an‘ Variable % penetration
First solution Remak
Temp. | Time | Conct. |Incising| LL | PR | PK emer
: No 25.6 42,4 32.9 schedule #1
. Ambient 1 10 ) .
mbren Yes 31.3 41.8 28.3  schedule £ 6
. No 28.5 44. 6 37.6 schedule #4
Ambient 1 20
mbien Yes 34.6 41.0 37.4  schedule %7
. No 34.8 62. 4 38.3  schedule #38
90 1 5 o
c 7 Yes 50.0 65. 4 42.2 schedule #11
2) Effect of heating of the first solution on_percent penetration of copper
Constant . % . _
First solution Incisin Vanable ;‘Jenetratxon R ,
Time | Conct. BT Temp. LL | PR | PK emar
Ambient 25.6 42. 4 32.9 schedule # 1
1 10 No o o . .
90T 45.7 92.2 43.5 schedule #10
3) Effect of concentration of the first solution on_percent penetration of copper
Constant Variahl % .
First solution o ariaple e % penetration
Temp. | Time NEISIRE 1 Conet. LL T PR I PK Remark
) 10 25.6 2.2 32.9 schedule # 1
bient 1 N )
Ambien © 20 28.5 44 6 37.6  schedule # 4
5 31.3 41.8 28.3 schedule # 6
0 1 N
s0C ¢ 10 34.5 41.0 37.4  schedule 27
. 10 34.3 652.4 38.3 schedule # 8
Ambient ! Yes 20 . 45.7 92.2 43.5  schedule # 9
4} Effect of soaking lime into the first solution on perceni penctration of copper
Constant .
- P Variable % penetration
First solution Incising
Temp. | Conct. - Time L. | PR PK
1 25. 6 42.4 32.4
Ambient 10 No 3 sS40 40,4 32.0

JLAW-
-&" l(), 51
AWPA 41
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Table 5. Preservative retentions of double-

diffusion treated thinned softwood
logs by assay of 1—cm zones and
total cross-section’.

Entire Zone assay

!
Treating scheduls | ; - :
’ | cuusssection ] Outer 1-om{ et ‘;—cmi Next 1-cm

{kg/m")
Larix leptolepis
Schedule 1 5.07(0, RE L 61 2.00 0.08

#2 10.9200.68) 16.84 3.% 0,19
£310.99(0.690 16,11 3.60 0.15
£4 0 TOBI0.44 13,93 7.0 0.19
£5 10.9%400.68) 1811 8.9 0.8
25 RBI04E 157 112 0.9
70 10.5900.650  23.79 L 0.1
8 RINLSL 105 3.5 030
#9 10.2200 64 10,61 Ly 0,30
#3100 12580079 15.30 2,86 £.39
11 10.3800.650  16.56 2,48 0,40

Schedule 1 6.2800.39)  8.60 1.89 (.83
#21059(0.720 1L07 2.8 0,93
#: 13 5,04 1.64
b 12,58 188 0,50
£50 1640080 127 5.81 1.8
t6 06@0@) 8.66 1.4 0,40
B70O1L0L0 T 1872 7.08 0,58
g5 7080480 15.47 1.4 172
6 15.2800.9%) 19.34 3,64 2,85
£10 15.3700.9%) 1
£1OslLY 2

Pinus horaiennis

.88 .98 1.05

Schedule £1 7.1200.45)  10.88 046
43 10.1800.54) 2032 2.70
+3 12.4000.78) 23.3% 127
g4 831052 10.6] 113
25112007 23,01 0.43
446 R4%05YL 1R 0.34
7 13.66:0.850 28,75 0.56
£8 0 0.990.62) 1538 1.5
B9O1000.810 2254
2300 1530720 2246

13.0600.820 18,91

gz}

ALl retention values are composites of 3 sam;

hased o2 the oxide of tota) saltafCub+ il

parenthesey represent retenlion with !
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Fig. 3. Chemical retention in three species
with.
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Table 6. Effects of incising and treatment variables on chemical retention by assay of

entire cross sections!,

1) Effect of incising on chemical retention

Constant o R on(Kg/m?)
First solution Variable etention(Kg/m
- — Remark
Temp. | Time | Conct. | Incising LL | PR | PK
. No 5.07 6.28 7.12  schedule #1
Ambient 1 10
mbren Yes 7.35 9. 64 8.43  schedule # 6
. No 7. 08 7. 60 8.31  schedule # 4
> 1 20
Ambient Yes 10.59 1191  13.66  schedule #7
i - . B T 9 S
90T 1 . "_Jo 8 ,U) 7 't>8 9 9 schedule ¥ 8
Yes 10. 38 18. 31 13.06  schedule #11
2) Effect of heating of the first solution on_chemical retention
- Co?lstant Variable Retention(Kg/m?)
First solution ) Remark
Time | Conct. [ Incising | Temp. LL J PR | PK
1 10 No Ambient 5.07 6.28 7.12  schedule # 1
' 0T 12.58 15.37 11.53  schedule #10
3) Effect of concentration of the first solution on_chemical refention
(‘omtant L : C e g
e e -1 Variable Retention{Kg/m*)
First selution R
e . - - emark
Temp. | Time | Incising | Conct LL ¢ PR | TK
. R 10 5.07 6. 28 7.12 schedule # 1
Ambient ! No 20 7.08 7.60 8.31  schedule #14
. ) 5 7.35 9. 64 8.43 schedule ¥ 6
e ! No 10 0. 56 11.91 13.66  schedule #7
Ambient ] es 10 8. 11 7.68 9.99  schedule #8
Ambien V e 20 10,22 15.28  13.01  schedule # 9
4) Effect of soaking time into the first solution on chemical retention
- Constant | Variable ’ ' .
First solution arnable Retention{Kg/m™ Remark
Temp. | Conct. | Incising Time LL J PR | PK
1 5.07 6. 28 7,12 schedule #1
Ambient 10 No 3 10. 97 11.59 10,18 schedule # 2
: 7 10, 99 19.55 2.40  schedule # 3

'All retention values are composites of 3 samples, and are based on the oxide of total salts(CuO+

CT()2+ ASQOS)
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