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Field Treatments of Small Diameter Logs Using Sap

Displacement Method (D*
- Feasibility of Treatment Using Transpiration Method and Butt-end Method -
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ABSTRACT

This research was carried out to develop field treatment techniques of thinned small diameter softwood
logs and less utilized hardwood logs using sap displacement method. In this paper, we report the feasibility
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of using transpiration method and butt-end method for the treatment of three softwood species and three
hardwood species with preservatives, fire-retardant chemicals, and dimensional stabilizer. Butt-end method
was effective as a field treatment technique compared to transpiration method when considered the
treatability, easiness of treatment, productivity of treated wood, and environmental aspects related to
chemical treatment, regardless of the combination of wood species and chemicals.

Keywords:Field treatment, Sap displacement method, Transpiration method, Butt-end method,
Preservatives, Fire-retardant chemicals, Dimensional stabilizer, Softwood species, Hardwood species
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2.1.

Okl

A%

O

F247 15 cm W) 2U-(Pinus densiflora),
AV FE(Pinus koraiensis). 2d%(Larix leptole-
pis), &V (Quercus variabilis), ELF
(Alnus hirsuta), SAWF-(Populus  tomenti-
glandulosa)& ¥ A9 FAFF LR AHEsT)

2.2. SAIH|

WEAQl AE - Fel - v ASEEA HEA(CCA
3%), AE - 722387 - ofASFEA HFA
(CCFZ), ¢AgEULs3EA HHAAKD®), B2
SEEA BEA (Timbor®), 1582 polyethy-
lene glycol(PEG-400), HdAY vl HA45-3 3
(American Wood-Preservers Association: AWPA)
A9 244 G4 AWPA FR-29F W38 JdA
AWPA FR-4Z FAIGAZ A8t 2 FA kAl
9] 243 AgFEE Table 10 RojFEr}
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Table 1. Composition and concentration of
chemicals used in this study

. - Concentration
Chemical ~ Composition %)
CuO 17~21%
CCA-Type C CrO; 45~51% 5
As05 30~38%
CuSiFs. 4H,O 173%
CCFZ ZnSiFs - 6H0 19.7% 5
(NH4)Cr207 63.0%
KD® Dimethylbenzy)(Ci>Cis) 5
alkylammonium chloride 50%
. Disodium octaborate
%4
Timbor tetrahydrate 98% 30
Dicyanodiamide 26%
Urea 6%
0,
FR2 Formaldehyde 25% 10

Phosphoric acid 41%
Formic acid 1%
Sodium hydroxide 1%

Phosphate as POs 57.8%
FR4 Boric acid as H:BOs 183% 10
Ammonia as NHs 23.9%

PEG-400 Polyethylene glycol 50% 50
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Fig. 1. Prediction of PEG penetration depth by
comparing percent weight losses after
hot water extraction between PEG-
treated and untreated samples.
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Fig. 2. Various penetration types in radial
direction observed in this study (Shade
area represents chemical penetrated
area).
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(x471a74, 1988).
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Table 2. Feasible combinations of tree specnes and chemicals for the production of treated wood

using sap displacement method*'

, Treatment Chemical
Tree species -
method CCA  CCFZ KDY Timbor®  FR2 FR+4
A nt nt nt nt nt nt
Pinus densiflora .
nus sf or: B o T " . - i
A nt nt nt nt nt nt
Pinus koraiensis
B nt T T T T T
Larix leptolepi A nt nt nt nt nt nt
rix leptolepis
proeh B nt nt T T T T
A nt nt nt nt nt T
abili
Quercus variabilis 5 o A . . - ;
Alnus birsuta A o - -~ - -- _
nus bi
B nt T T T T T
Populus tomentiglandulosa A B - - . -~ -
ulus tomentiglandulo
P s B T T T T T T

1T and nt represent ‘treatable’ and ‘nontreatable’, respectively.
A and B represent transpiration method and butt-end method, respectively.
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Table 3. Radial penetration depth(mm) of various chemicals into the wood treated by butt-end

method*'
Chemical
Wood species .
CCA CCFZ KD¥ Timbor® FR-2 FR-4
. . . 293 293 449 373 421
Pinus densiflora —? (18374)  (158458)  (354502) (A1674) (215584
. o 211 163 551 205 272
Pinus koraiensis - 17031 (53216)  (312933)  (111302)  (35389)
. . 164 529 166 159
Larix leptolepis - - (70223)  (413637) (10627D)  (36253)
" 152 128 215 191 183
Quercus variabilis - (118238)  (79224)  (123320)  (141283)  (20293)
. 208 138 587 51 469
Alnus hirsuta - (117-415)  (30382)  (485785) (660471) (246618)
. 166 219 133 510 27 27
Populus tomentiglandulosa  1,53,5) (83331 (31274)  (338700)  (113322) (67387

"TValues represent means of 48 (8 measurements of each disc x 2 discs x 3 sample logs) to 72 (8 measurements of
each disc x 3 discs x 3 sample logs) measurements. Values in parentheses are minimum and maximum value of

measured penetration depths.
*Not treated.
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Table 4. Retention(kg/m® of various chemicals in the wood treated by butt-end method

C o Chemical
Tree species Location

CCA CCFZ KD¥ TIMBORY FR-2 FR-4

Base - 238 60 144 15 30

Pinus densiflroa Middle - 243 29 17 15 24
Top 16.1 15 64 12 12

Base - 124 21 448 21 12

Pinus koraiensis Middle 71 26 242 17 10
Top - 53 11 192 13 12

Base - - 04 406 26 13

Larix leptolepis Middle - - 06 234 23 07
Top - - 06 113 21 06

Base 108 15 302 12 17

Quercus variabilis Middle 48 10 289 13 17
Top - 09 241 11 09

Base - 207 67 443 22 18

Alnus birsuta Middle 146 72 374 12 14
Top - 104 35 370 11 12

Base 149 140 7.7 312 12 16

Fopulus iganduiosa Middle 107 132 46 334 09 08
Top 99 119 31 343 09 14

7K £, CCAZ Mg SAMREE AL 84
H5(H 4 253 7.5 kg/m®) o AFS-& 4= 031, CCFZ
2 AE AU, BuuUR, LA URE ALE#
7 HA(H & 25% 8.0 ke/m)oll AFSE 4 Qo). 3
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