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Inspection of the treated stakes during eighteen years

A I‘ﬂf‘lhg)dxﬁ IS/F.”\L%ﬂ 7z %ﬂx

«_.@VG%ZM
TR &K
W I8 FEHBTHIEEALE
IU{L'(Cf““)\uf’{)@ 13 4%
EXRAN E@[ﬁ Ej’ﬂf_’ A FE IR g
M 5\;";’)01.:/1\&7; 572

TR P AR R5008 1 n, !
iR ek LWJ/M] @41 }Tij Juw
4 ”x‘i"IJJ?JS'/J\e’.-‘o T2/ —
I -t .,?SZ’
TBTO # D

J’W fﬁ( 15 4%, ca"LJ/JT\@ TA;L I
FHARRUT 10 47 s IR AT TR S EATOEBDODFBRIIKRTH B,

. ¥ x i B

S LT, BHIE I O EE D

DI THEE A

CRERO PR & LT, AR OY 2, 33BN TDY, 10 R OPEE

oy vAdy— MR O 7 VA Y — P EOER

HIZ DT 43R
10 TITR Y 7 AR BAIE F AT O K TR SRR

BIC D TiRd

ULy, BRI AERICENT, BEnofE Uiz T B4 LB LTE YD, R DR

(g et} s

T, WE S & ORAFES O PICT - e b DS ZHICE L TEH D, PEA, PISRIES ORI RS

Tl DFRIC OWTHEENBNC L EAZZ T, BT 10 EROR O

19774E 6 EH H =

HK#—23 Wood Technol.—23
~5) K ¥ #



—134— MRERBIBITERS 5297 5

2. MOBEREHK

BB I B O TR AT & D B A oA
OEWEBRELFMT 2HRE LT, WIRKE
BT L > THERES 6 BBiucaBL, £
NEWERE S UTHFETEROTHIEERNT
T 5, ZHEORIT DN TR 2 DI
OWEELRTEL, TN5OEAEALT,
DT N—T OO EEE LT HED

Fig. 1 ENEBRAETEFEER
The stake test field at Asakawa Experiment B, KERICET 3 EROEMT 1 AL

Forest.
FABAINCEMET 2 C LIZREL 00, M
EBMOROEE (T), HWEHRMAE (G), WHEOADENL (B) O 3 »iic/d THl # KB EE1T
V, SEEWERE DS 2.5 DLEICE U Bl 2 0 ERIO 2 DWMADOWBER - Ui,
WMEEORGDENEEZP2EDBY TH 5,

WEEORSY AR
WEE  HERE
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2 ATHINCERED HEF F BN

3 2 OIRAED 5 Z TN Lo R 70 3B
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3.t W

KHEDORAF, TH3IX3IX60cm OAM, TXTFv—F— L, KD 2 HRE&BREDOWT T
DT, MBI T NTGIM AR, SSRM & UTIBAIE I &0 E BT,

LR EE S UCINELIET L, BUHRS 600 mm, 3043, JnJE 5 kglem?, 30~604), #HEEK 600 mm,
104y, =i, WHEHELM, BHLHECE S7cd0bH 5, RNBOFEEE, FABEHTODENIE
9T 300~400 kg/m® OHRICE X, MEEREAEZ TRT L
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Vi 0.1%
oy

235°C T 25%



ENERAEEOREE (6) (NE - M « B - 7L« 840

235~-315°C 44
315°C ¥ Co4aR 69
315~-330°C 12.5
Moy 1.03
AhEE (40°C/20°C) 1.58
PF RBFEAI (JIS K 1550 7 x ./ —JLEEEERES. - (LA MBEEED
oW-1 (JIS K 1550 3 )
NaF 87%
7z ) — IR 10
SbF, 3
oW-2 (JIS K 1550 1#E2%5
NaF 50%
7 =/ — IV 10
NagHAsO, 10
K,yCraOy 30
oW-3 (JIS K1550 1%E1 %
NaF 25%
7 o+ ) —IVER 12.5
Na,HAsO, 25
KyCraOy 37.5
o W-4 (JIS K 1550 27
NaF 52.5%
7 x /) — VG 10.5
K, Cr0, 37

Hr 72/ —vERY=tag s L~

R F U ARRBER
o Boliden salt S-25
AseO5
CrOg
Zn0O
CuO
Hy0

36%

23

11.6
3.9

25.5

o Boliden salt K-33 (JIS K 1554 2%)

H3AsO,
CrOg
CuO
H,0

42%
27
15
16
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CCA RPHEHI
o CCA (JIS K 1554 1%)

KoCrOr 56%
CuSO4-5H0O 33
A5205 <2 Hgo 11

o Tanalith CB

CuO 10.8%
CrOg 26. 4
H3BOs 25.5
KHSO, 37.3
o Tancas C
CuSO, 35%
Asy0s 20
K4CraOy 45
ACP (JIS K15538 Ry 44007 = /—NENOT VEZBR
Na-PCP 1.0%
CuSO, 0.6
KyCr Oy 0.8
NH,OH 4.2
CZC (chromated zinc chloride)
ZnCly 81.5%
KoCryOy 18.5

ZMA (zinc-meta-arsenate)

AsyOg 60%
200 10 } CH,COOH 1.6% 7N
B
° R
(NHY)HPO, 58.3%
H3BO; 25.0
NHBr 16.7
oM
(NHy)HPO, 10%
(NH,)3S0, 60
NaB,0;-10 H,O 10
H3BOs 20
o P

ZnCl, 35%
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(NH4) 50y 35
HsBOg 25
NagCry0,-2 HO 5
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Table 1 (2739 K 5 1C0HM &0 & M (G) & Hbdni
DAL (B) itk 5 I ARS8 ~ 4
HTH ETAD, W EBOA I (T) ZUShic
LM D 5 A3 AR B WM EHBLIT S 2 E A R

FEOMMAEEH UL, 2noDZ &b, AF T heartwood.

Table 1. % #4UUELZLLH O PRSI

(6) (e « B« LER] - SRk« 3040

Average grade of damage on each position of the untreated

heartwood and sapwood stakes of SUGI

Fig. 2 X FELM oy
The damage on the SUGI
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oy OMH ® IR
Kind of of T i bervme
stgkés stakes 1l o2 3 | L:,/_. 8 hi(i B
T o o | o | 2.2 2.3
SUGI G 0 09| 1.7 141 4 4
heartwood o |
(untreated) | B 0 Lz L8| 46| 4.6 4
No. 15| 15 15 | ‘ 5 3 |
|
T o] 0.8 2.8 I 3
SUGI G 0| L2 17 — =] 4
sapwood i .
(untreated) B 0 L7 2.4 - — 3
No. 10 10 10 0 0
Note : 1) # % B mlig s kg
Grade of damage Obberved condition
0 Sound
1 Partial slight damage.
2 ESiliNne All slight damage.
3 2 OkeE TN I Lot
Condition of 2 and partial severe damage.
4 /n\y Mz LogesE  All severe damage.
5 B¢l Destroyed.
2) T HOTEMOAKITN Top end.

D HLDHEEES  Ground line.

R RO AT Bottom end.

DERFERLOOM  Number of residual stakes.

3) fﬁm’u-“ AR OISR IED 2.5 PLIICE Lty
The service life means the years when the average grade ot damage on
group has arrived at 2.5.

the stakes in a
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(3) PF REFBAILIERO LW ERE

PF R EMT BRARAIE JISK 1550 [7 = / — W EIHEE 5 - (W AMBIEA] ICHRE ST 534
T, LD DMBHLOWERBICOWT Table 3 1C/RT,

JIS K1650 icfliEs T a2 REREICX 2 L, 20BN 1ETRS -, 7vsbi, OF
I&®, 7 =/ —VEOATRBOILAMOREGENTHY, 2BIZCOS LOlSD 5 ORILEHDITN
b0, 3BIOHRMAYE 7 0 abeYHE LT, ZORVIET VFEVARBEONTNEHDTH
o LN DMBENOWEER S CICHBERELRTHLE, PROBFMWICESZ {EbNTH A
BEGTHZ W-3 (JIS K1550 1 15) OAFMsthomBaLORbEL, 2%0EKT, BXE
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Table 2.

with creosote oils

Vv ) — 1 O T B
Average grade of damage on each position of the stakes treated
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1

O # i 4 4 Service years PR
B B - . . |
Preservatives Rettgn Position |——— { T T T T T T T T T T G vice
and conc. of 10R1 of o Lol 11 izl 13| 14 \ P I e elr.‘f““
treating solution | kg/m® | stakes | ~ d 1 e - \ A | e
| | i
o I ‘ . :
- T o o 0o 10 0 |0 |0 0 102
. 3 o |0 0 ‘o o0 o 3
Creosote oil 503 G o S Y : ¢ | © ! 0.110.3
by B o o ‘ 0.1,0.1/01 01]01}0.1 01001
| No. 10, 1wl w0 0] w0l 10 10 10 10] 10 i
1
,,,,,,, N | I— | _
o T |o1loz 0207 0707 070710 1.3
209 -7 | |
Creozé{é oil &5 G 0.40.4 0.709]09/09|1.1 1.5]1.9 2.3
in kerosene 6}9 B L9 1.3 1.3 ‘ 2.202.212.2 2.2 2.712.8]3.0 16
; No. 10010 10 10 10 100 10, 9, 9 9
_ | i o S e - o
! | : ‘
1 T 710,808 L0|1.0|1L0|1L0O|L0]|20]22
10% 16 A i |
o G 91,1 1.3 1.5/ 1.511,58 1.572.3|25]28 17
Creosote oil 27 | i
in kerosene 'ﬁ‘l B 1,6 12.012.0,2.3,25|25|25|30353.8 13
s No. 4 4 4l 4 |4 4 4 | 3 3
S | \
! ;
e T o o o lo [0 Jo o ‘o1]o1]on
Creosote oil :° ‘ | ! o
(excluding | 435 G 0 19 o 0 0 v 0 0 0 0
- |
acid oil) ! B 0 0 0.1 ’ 0.110.1]0.170,1:0.2,02:0.2
| 715 : |
No. 10, 10 10 10 10 10] 107 10| 10| 10
a ! | ! |
‘ ‘
Lo6 T 0o 0 0 o o 0 |0 |o
L‘i‘iﬁiﬁ? é)fll éi 554 G Jorlot ol orforiol o1 01 1] 0.1
mixture 2ig B 0.1,0.1)0.110.1 |o.t ool ot fotfot
No. 10 10] 10| 10 10] 10 9 9 9l 9|
,,,,, _ [ S i i I S— | ! E—
i \
139 T 0 o ! o |0 o o
Creosote oil 50| Y . i ‘ | !
: heavy oil 50 517 G 0 0 | o | 0.2 2
mixture 7}1 B 0 0 0 0 0 0
| No. 10,101 10| 10 10l 16 |10 100 |10
S § | i |
| | ‘ | i I
] ‘1 “a T 0.1 0.1 0.1][0.1]01}01 0.1 1 210.2
Growtedll 2 0 | 6 0 o o1 io1ojonlon 01 o4 o
mixture 87 B 0.1 0.1101/01]02 02102 0.2 0.4 0.4
No. 10 100 10, 10] 10| 10 10 10 9 9
i | i N e I I e
| i !
| 62 T o o o o 0 .0 0 10 o0
Creosote oil 50‘ - . N~ .
: heavy oil 50! 389 G |0 0 40 0 0 0 0 | o
mixture | eha B 0 o 10 |0 0 0 0 0
i No. 10| 10 10 % 10} 10 10 10 10 10 ‘ 10
_ e ] I | . i
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with Wolman salts

KR

Table 3.

PF REFEHLIHT D1
Average grade of damage on each position of the stakes treated

%%E?‘E&L BB BosE O 4 ¥ Service years i FEEEL
L5
Preservatives Retﬁn— Position : Servi
and conc. of vion of . ellfxfnce
treating solutlon | kg/m® | stakes | * 5 © 7 10112 14 16 | 18 te
Wo1 8.6 T 0.3/0.4,0.7|0.8 1.0 1.4]1.4]1.6|1.6 —
(JIS K 1550 1y G 1.8 2.112.5/3032(3232|3.4 34| — 6
1?‘5%@ ) o B |22|27082[3538|40|40|41 41| — 5
No. 0 10, 9 9| 9| 9 8| 7 7| —
i
] | |
T (070911 1,1 L1 1,416 —] —| —
, 0.67 ‘
172 G 1.4 1.9 2513034 ,87 |40 — —| — 6
0.4% 240 B 2.02.5(3.3|3.7 40 41 42 —| —| — 5
No. 10| 10 8 8 8 7 50 — | — 1 -
W2 5. 14 T |01]01]0.2]04 0506 1.2 12|14 L5
(JIS K 1550 2 58 G 0o |0 1 210205 1.0]1.0[20 23 18
g%?eg) 6 46 B loti1loti]oz|oz2|04l07 1.1]|1.8|1.8 2.4 18
X .
No. 10, 10| 10 10] 10, 10| 9| 8| 8 7
1 o4 T 0210206070708 09|1.0]1.1] —
" L4z | G 03[07]09|L1]L1|LE |25 26|85 —| 12
0.4% : ‘60 B 0.6 10.8|1.111.4]1,8|2,4,32/83]|40]| — 11
No. 100 100 10 10, 10! 9] 9 6| 5| —
; 2.10 T 2102107 (0.8 LO Lo — | — | —
233 G L 4100,91 1,711,924 31| —| —| — 10
0.4% 253 B 4 1.011.8]1,9]27 38| —| ~| —| 10
No. 9. 9l 9 9 6| 6| — | —| —
| ; -
W-2 1.76 T i 5 0 3ln2) = - —
0.4%+ 2 09 G o L1 — | — | —
Creosote oil 0 B o o 0 Litol — — —
brushing 2,47 R
No. 9. 9 9 9 9] 9 9| —| —| —
Wz 114 T 0.3 0.310.6 0.6 L1 L3|L4) —| —| —
0. 4%+ e G 0 4010 L 3Ll o — | — 1 — 11
Vinylacetate Y ! ‘ )
emulsion ! % Loy B 11,6 1.6 1.6 ‘ 26 88 — — | — 10
No. 9 8] 8| 8| 8 6| — | — | —
| ~ | | o
W2 v g T 11011020207 1L0|L0 —| —| —
50% 12 G 02106 1.4,20]| — | — | —
diffusion “ . I
rocess 19 7 B o108l =) —| — 13
No. °o 9| 9 9| 8| 8| 7| —| —| —
T ' P I r
W3 6.5 T ‘,O 0.2 .4‘0.8 0.9 101 .5
(JIS K 1550 ! G ‘0 |0.2/0.4 05!08]1.0[1.0 1.3]20
Type 1-1) 7.57 | | |
2o 6 \ua B o |o |o |o |02 07 08 08 L .5
No. 10| 10 10| 10 8 i s, 8| 8 8| ¢
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‘ W e LD N, B E O Service years ‘ifli‘}'ﬁﬂﬁi%(
o e Reten-
Preservatives 5 tion Position ; j. Service
and conc. of | of sl s |6 7 8101214 16| 18| life
trca‘rmg solution | kg/m? | stakes T [ - |
I T o I 1 - 1 o
W-3 0.85 T 0.2 o,dio.c OSiOE& 1,0 1.1 12%1.9 -
(JIS K 1550 1 '3 G 0.4 0.8,0.9 12‘1.2 2,226 38137 - 11
Type 1-1) Y . ; | - _ p .
11 0 1 6| ¢ 4 — 1
0.4% 1.60 B 0. i‘J.z 5107 1.0 612632 4.2 11
No. | 10 10 10 10 10 7 7 6 2 —
I I I
[
0 1,05 0.5 0 : 3 — -
3 0. 61 T .11 0 5 0 0.6 0.7]1.3]1.3
0. 69 G 0.6 10,708 1.0 1L.7,2.1|2.8]385 — — 11
0.2% 0. 82 B 0.7 0.9 155/.0‘16 81183040 — | — 8
No. 4 4 4l 4 4, 3, 30 3l —
_ i | i | | ; ; S i
Wit 305 T 0.10.1]0.4 06 0.9 14 1414 | 2.3 -
(JIS K 1550 5 ho G 0.10.1]0.3 0.5 0.9]1.6 1.6 34|40 - 13
Type 2) o B 01001 03 06|09|1.6|24/38|40] — | 13
/F ,/‘ 71 | i U, & . . V. . | . . ‘ .
‘ No. 5 5 5 5 5 5 5 40 1 —
S A A I A o [ T
3 o.60 | T 04105109 L3|L5 16| — S -
e |G 501 1.202.1 22 3.4 — - — - 9
0.4% s B .81 1.4(1.8|3.0 3042 —| — — | - 7
No. 14 ‘ 14 ‘ 13 12 9 4 - —_ - —
| T i i !
| | ( 0 i 5| — U .
) 060 | T 0.6 0.9 L4 L5 1.6 L6 l
’ } N 1 ; ] — e —
oes |G Le 21 2402938 3.3 5 6
0.2% ‘,'ZA‘ B 2.0 2,8‘31.‘3,6139;4.0‘*‘ -] — 5
1 No 15 15| 15 11 9 6i — —

Table 4. (LGP DN 4 E L
Average grade of damage on each position of the stakes traeted

with copper compounds

o /yi”'“ prey @ Service years il AR R
}d;t;(::gr;igl‘/oeif {{ettelgn PO ltiiom T T Scrvice
treating solutlon kg/m3 j stakes i > / 9 | L1314 ) 15 16 ) 17 ) 18 life
o 15, 4 T 10.4 0,911,126 s.8ls8 38las|4as| 1
CuS0y | 8y G 0 02 07|10l1.201.211.4 1.4 2,226 17
5% Lol B |0 04,0810 1.2]1.2/1.4,1.4]2430] 17
No. 50 8| 5| s 5| 4| 4| 41 4| 3
! )7 T 01,0810 1.0/ 1.4/20|20 20 24 30| 17
7 R G 10 2005 1.0/ 1.0}1.0| 1,214 1.8 1.8
1% /{1‘; B 0 0.5]0.7 08 L2;12|1.2 1.2 1.8 20
| | No. | 5| 5| 5, 5 5 5| 5 5 5 5
| . T ‘0210.9‘15‘2.2 40 40|42 a4l a8|50]| 12
” e G 0 |04 10|10 L8 1L8|L8 20 22 22
0.5% 2l5 B 0107 1.0 1.4 2.012.0 20120 2.4 26| 17
k ‘ No. | 5| 5| 5 5 3| 8 3 3 3| 3




— 142 — MEEABRG I EHE B 297 5

Table 4. (07 %) (Continued)

(4 7L |f = ‘7 . . .
gggﬁé&@ | DRE ROME # i 4F B Service years i P45
-~ | Reten- e i
Ereservatives | ion Posiion| —— Seryice
: . 1 | 1 i
treating solution | kg/m? | stakes ° / ? } R e I 7|18 life
‘ ‘
| | T
| s o8 T lozloalos|oo]ialialis 1.751.7!1.7
Copper-formate | 6 78 G |o o |o1,02]03 /03 09|1.2/1.2 1.7
2% o B 0 01/02/03/03[03 0.9]1.3 1.3 1.9
1 | No. | 10 \ 10 10 100 10 10| 9| 9| 9| 8
1173 T lotloz|n3|ts 24|26 27|28 30 33| 13
” s G |0.1]05]07]0.8 1.1 1.9 22126 2.6 17
0.4% | B 0 107]1.0|L0[1.3/1.5|1L9 512,828 16
| No 10 10, 10| 10 9 9 o, 8 7 6
} T |02 04)1.0/1.6/1.8 —| —1 — —] —
Copper L G | sfosltol —| — —| —| —
boronfluoride 13 : : :
2% 5 B 11061100 — —| —| —| —
No 8 ‘ 8 8 8 8| — | —| —| —| -
B - i - —
9 4 T 07‘0,9 5129 80, —| —| — —  — 11
" e G o 6109 1.4 14| —| —| —| —| —
0.4% 3‘1 B 0 0.4 81 1.2 12| — —_— = —_ -
No. | ol o & 8| 8| —| —| —| — -
c 9 T o lo 3 L0 L6 — | — —| — | — ‘
opper | : | o o _ o -
silicofivoride | 14 G O 09 L
2% " B o lo al1.6 — | — | —| —  —
No 9, 8| 8] 8| 7| —| —| — —| —
— 13 _— | S S S R
| ‘ i i T ‘
I 1~ I — — — —
) | 53 T 06|L5|29 38 46 - s
t 4 — J— J— —_ —_—
2y |G 0 310.4/0.8 1.0 | |
0.4% 30 B 0 0.4,05]05|0.8]| — — 1 — ,‘ ri
No. 8 8| 8. 8 7= == = -

BITHEHRbGH A, TNLEEEEN W-1 & W-4 OBBEHIZZNLEZEATO ABFEHICH~T
HBERICORTHED, $HOBETRHLHTH L., TNHCORKOHEHATIE LM &R RT3
METARRICEA LN &L OIKBIRELT, EHOBRETHINETHb,

PO TR TIERB LA D0 TR LS, SEBIEIC & - TREE Lchiid, fHE EORINE
B9 Th-Thd, WHFEKIZELZ >TOT, LEEORI ZAMBE—EFELMN TS, EHoERMD
5 P E TORNESEDREL B 70, NHOHRIZLT USRI LICRSBNT ERW6»EE 57,

(4) SALEHLIBROEEEERE

HEEOF LAY T Lo ERBE Table 4 1TRT,

StapickB L EE S LT, ol EBokOmE (T) o, #hdich~ s oBEIc Bk
784, PIEAMBELS, WREES 10 FHiEO 0NN (Fig. 3 B, ZOEMERTTHER
FHTH-T, SFCAYPBEENEICE LTHEWNIVENIERBICBY 2RREI—F LTV
30, LipL, MIcihBizBeBiEcErInEnod, TOBERWPLLTRL,, 72, B
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(CuSO») EHLD X S 17T HL TS5 &, Hh b 2umic
R ETT UTHGBRETLES D 2 &id, BEEH
& OREHSER Nz 7>, TOMBIEISD 5 BN
B, WIS UAMMDORFEOIA & 12 B8 2 WERBR AR L
T 5,
(5) CCA REFERINIEROTHWEE

CCA ZDHIBHI T Ui MO E& 4 Table 5 1273

JIS K 1554 (7 v 4 « 8 » OHRAAHBRAMBIEH) CCA
1S3 BRE 0. 4%, TE 2. 2kg/m® OENETH -

Th, I3HEFTORBTIE, FEWEOEEII/NEL, PF
RICHANITECRIREZR LT 5, IO PF %0
Lot oR D iz CCA TRIMEAMEE - T B2 DA

" s : 7 Lo [ 7]
BELTOT, fBBREACHLRGTH S, Thil, HH Fig. 3@%%%?%%;@%@%@
J&
DRI DFEZRICED P, S - DETH L EELLN Decay on the top end of the stake
2 treated with copper sulphate.

LGS Table 4 (CRT XD KCHMTS, MPHICEONTEOMAZRLTH L XD, Mok
1% soft rot Wt UTHPIADBRNT &4, COIHIMHREL o2 L bEZ SN 5B,

& v H A (Tancas) C BRUNTELN TS CCA ZOYIEHIT, 13EAE CCAL BXREIULXESE
HRETR LTS, Linl, CCA hoORIAEBIHBEIENDT, £OEMEITT, BEHRITHLA
7o 4 Y & (Tanalith) CB [ZRUEKIERE 0.4% TiZ, o CCAZRDHDICHANL L 3E - T, H
T 124D AGBEE - TN E, COCEF PF ROEA4LFALT, IDEEUDENSDEFT
PRI SEL LB C 2R LT B,

(6) RUTF VERBHEELIER O FHRERE

AU 7 Vi (Boliden salt) R |H 4 4 70 S-25 L2 4 7D K-33 T L 72 0O4ER#E %A Table
6 1T7RT

CORMOMIEHNE A Y = —F VEHO LD T, plrd CCAZDLDELTNT, PRORALEYEE
ATVD, JIS K1554 @ 253 e K-33 SHURSEHIEGTH S, S-20 DMMPEIRE 2% O DI,
18 FEHRT I EREI/NS , KFERAHEATRE WO IRREAR LTV 5, K-33 1348
D EL 12 FTROT, S-25 LRI TR0, TREBLASWELZT THRND T, S-25
LIASLL DA RT D EMBLTN D

Fetl, CORHOFFNIBMES 1/5, 1/10 LIETF 5 LA IEE BT T 2 & 5 T, $-25

TRNE 1. 4 kg/m?® THIFH ORI 16 45, W22 0.75 kg/m8 [ F432 &Mt AERIZ 13 &
5T b, K-33 04 HIIE 1kg/m?® T, MOHBHIL 11 EOAFEKER -T2

(7)) PUTFLBLEHLIEROTHRER
b T Fg e 3 TR O IH TR U e B RGE 1z Table 7 1R,
TBTO @ b 7FNVAXAFYA K, TYI0L @+ Y TFVRLANT 7 A4, TBT-Tejgz by 7
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FWAXTUTEUA P TH Do WITNDILAEYBERRIUTH 205, HBMAERIIRELY, 3EHE
HNTHB &, BNTOZER IR TBTO b3 hicim, 2T TBT-Te, TY 101 ZHE L&
WDTIEELA D Do EICMBBGRE 0.2% LT, W& 0.6kg/ ms BT T BN BT 10 4E518
TH->T, WEWEEL%, BIE 3~4kg/m?® TR OMAFELRES 15FTH D,

FEREFIC B 5 BRER PR 178 S0 T, TBTO 2 OflifEkid PCP LOBEN TV B LEBZ
ST, BAMABROBETIRASHERTNLS>TH L, FNHIC, PCP L0 IMEEEE LK
CLUTAMARIET 22 35T 0IFF LA, DS SMMEREEIT 1 %2l LinEE |

(8) 7z /- LEHRIBROFHWERE

T/ =VRELTRR VIO T 2 /=R (PCP) EANbE—T 22—~ 7T =/ — (OPP) 12
EWHYD, N0 TRES N RO EREE Table 8 1CRT,

PCP O 2 % IR E OFIZ 18 R, HdBid »I DPESHEIT LT D05, FEmASEBIZR
ETHB. L, COREOVHWEETHING, HE1~2FETHHBODELDOTRILOLEHEE S
Nbo ZHUCH LT Na-PCP WKiEMED oo D, B IR O MR o i AR EAIAR 13543 T 15 4
LT TOT, i & Uik PCPICHARTEMED > T b, S 510, liH OB EE D 0. 4%,
0.2% LIETT 5 &, MOMWMAFE, 37005, ZnoOEMDHEEZABICET LT, HWHET
FI0FELTFObONE 0, 7272, WTNOBA I HEIHEORE MM E LD /NS0,

OPP T3 PCP Tk~ 2 & S S IHRMITIES T, 2% WIEIEO S DTS, WP 6 F£LT
Thbo CORMKDEXTIE, HLT =/ ~WETH-Th, FRESN TN &I INTIEIERICE

Table 6. CCA ZBiEFHIMILHL O 45
Average grade of damage on each position of the stakes treated with CCA

R - _ o ] ’
pERsoL | BhE ot % 38 4 M Service years PR AP
Preservatives | Rettf;n- Position | .

B ion | | Service
and conc, of ‘ N s ls |6 7 8 9 1011|1213 lfe
treating solutlon  kg/m?® | stakes - / ; i i )
CCA | w4, T |o o 0o o 0o (0O 0 0350303
(JIS K 1554 2o G o |o 0o o o O (0 {0 0 |0
Type 1) - |
2% 14 B 0 0 0 o o 0o |o
| No. 9 9 0 9 9 91 9 91 9 9
| i
| |
| 14 T o lo |o 20,9 9 9|10 1 1.0
7 25 G o0 0.1]0.3]0.3|0.4 7|
N |
0.4% : 2'*40 B 0 0 0 .2
| No 9 9 91 9 9, 9 9| 9 91 9
, o 7 T 0 o 2 404 08 0 1.0
Tancas C o G 0 10110202 0.2
2% | 14‘ ” B 0 0 0 10 0
No. 9| 9| 9l 9l 9o 9o 9. 9l 9l 9
S S— N [
1. 68 T 0 1107109 1.1 1.1 1,111 1.1
. |
” 2o G 0 0 |0.2]02/03[0409) 1.3
0.4% 313 B |0 .1]0 202020411 1.2]
No 91 9 9 9 9o 9. 9 9, 8
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e — . I
gz}ﬂ LXLMH’ M()u'u o 4E B Service years i FE AR S
Preservatives Ret(;n- Pos%lon‘ S s e | s
. - tion | ‘ [ ’ Service
and conc. of of - P N 10 12 1 1s life
treating solution | kg/m? | stakes ° © ol ‘ i ! [ e
H \, S— i . — — . - I N ,,,r
. 71 T 0o |o |o 10.1‘04\0.5 o.?os 0.8 1.1
Tanalith CB i 6 0o to lo o lo ‘ 0 | 0.110.3 0404
2.0% 40 B 0 0 0 0 |02 02]04|04
No. | 9| 9 9 9 L9 9l 9 9. 8 8
: S R | ‘ : ‘ | _
| : } ; |
1 38 T 0.4 50,6 1.4 201212430 3134 10
” 5 s G 0.2 0.41.0 1.1 1.1 1.4[1.8/20 2.4/2.4 13
0.4% 39 B 03 0.7 0.9 0.9:0.9|20.20 24|24 13
| No 9| 9 1 7170 6 6|l s 5| 5,
- _ e | l | |
Table 6. K 7 v v b RBHIEFILBETO Vo0
Average grade of damage on each position of the stakes treated
with Boliden salts
: e
HRE & IR I B DAL E N . . 1 e
Jéﬁ‘/{’i{ p‘l'v L B BOE i Service years il T4
' N Reten- o o
Preservatives tion Position : ; - " Qervice
and conc. of -of 46 8 10 12114115 16 17 18 L1'}1{6LL
treating solutlon | kg/m? @ stakes P ‘ I M !
; L _
6. 01 T 0 0.3 0.5/08]|0.8 8 2,1‘1.1 1
Boliden ‘,‘ . b 1o .
e 2 s G | 0 o101 01030 0‘7‘07 0.8
2% 8 s B o to Jjo 0-j0 0O |0 O 0 0O
| No. | 10 10 10 10| 10| 10 10| 10 10 10
i | . - .
L 56 T 0 0.3 O.7‘OB 0.80.8:0.8/0.8 0.8]0.9
” s G 011030511 1.2 1.3,1.912.5 2.5|2.7 16
0.4% " B 0.110.1]0.6]09|1.3|1.3/20/2.8|2.8|2.8 16
No 10 10| 10 ‘ 9 9 9 8 6 5 4
— —— . - i — SR ! S — , -
056 T 0.1]0.3|1,011,2/1.7 2.1 2.2 2.4 2733 16
7 075 G 10305 1.0 1.4|1.8,2.8 28|32 383|386 14
0.2% 0. B 0.4|10|1,1 1.6|2232|32 3833939 13
No. 13 18 18 18] 16 12| 10 10 9 6
Bohden salt 6. 7 T 0 0.2 0,406 0.7 — B el I B
K33 i . . , .
(JIS K 1554 10.9 G 0 o0 T S
Type 2) o B 0 0 0 0 0 e e e e B
2o 13.5
7 No 10, 10, 10 10, 10, —| — —| - -
N 3 1 — N - -
, 1.3 T 0. 0.8 1.1 1 | |
s G o106t 2.2 — —| —] — —
Of | | 5 3 N - N
0. 4% 25 B (0.1 51 0.8 | 1.2 { | |
| No o) 10| 10 9| 8 —| — ’J _ —
1 !
| | ;
) 0.70 T o.1]03los8 1.2 1.5| — — — — —
1loa G 0 0.2/ L8 17 801 — — | = — - 11
0.2% 1"30 B 0.10.5]1.4 1.8 2.9 — el B 11
N 101 10 8 7 51 — | — = — -
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Table 7.+ 7 F v HLEYLET O VG HHFE I
Average grade of damage on each position of the stakes treated
with tributyltin compounds

o e B2 R N . o
%E?‘ég&% IR BLOrE %% @ 4F ¥ Service years it FREEHL
Preservatives Reten- Position |——— — .

tion Service
and conc. of | of 1 4| 6| 8 1011|1213 14|15 16| lfe
treating solution | kg/m? | stakes ‘
- T S — }
Tri-butyltin 31 T 0.1]0.6 | 0.8 0.9[0.9/1.0]1.0 1.0
oxide 3'o G 0 |0 |0 |04 0708 1.1]121.7]23
(T]f}/;o) s'4 B 0 j0.7]10 12|12 18|25 27| 15
. No. 10 10, 10| 10| 10, 10] 10| 10 L7
S w o
| 0 63 T |o02]07 1.6 2528|356 3,8,54.2“ — | -
" obs | G 0.6 1.3 2.1 21313338 — —| 11
0.2% 0. 81 B 01 L1 1.8]3.0]3 .2 .5;4.3; —] — 10
. 1 ! | |
No. 10 10| 10| 8| 8| 6| 6/ 3 — | —
— | | | I I
| | | s |
} 0.10 T 0.312.63.3 44 44 4d 44 —| — — 6
U o1 G 0.110.7|1.472.832.6 87|39 —| — ~— 10
0.04% L obs | B 09 L7 24|88 58 a8]aa — | —| - 0
No. | 10 10 10| 8 8l 7| 5 — —| -
- I 0 loilool [ N -
e EAERNEEE R
| 3.20 | 7 ; ‘ ‘
% i | ! | | |
1.0% 37 | B lo o0 3109015127029 —| —| —| 12
No. | 9/ 9 9| 8 ‘ 716 4 l - = -
) i 1
} . L
i — P .
; | o.52 T .0 0.8 1.0 1.0 ! ‘
| O N N
0. 58 | G ,oa‘ 1.7]2.813.0 \ | 0
Q ! — ] = — — ] =
0.2% 0.'66 B 0.311 1.8 13032 ; ‘ 9
No. 9 L7 6 5 — ‘ — = = =
| { {
2.5 | T |o |o los o7loo]ni]|usl —| —| —
TBT-Te 37 | G 0 o0 2ozl 2 — A‘ — |
% ! ‘ | ]
1% 350 | B 0o o 110.3]0.9 1.217’ ‘ ;
| No. | 9 9 9 9 9 9‘ 9 —| — —
I i i
\ ‘ NN TR ‘ w
‘ ‘ ‘ T T
3 0. 40 T o ‘,oA4;o.9 1,0 1.0 | |
057 G ;0'2‘]'2 1.7 | 2.3 7; —‘ — - — =1 10
[ ! | o — —_ ] — — j—
0.2% 0e | B |02 13 23/3033 | ‘ 8
{ | Noo |9 7] 7| 6] 5 — ‘ — } — = -
. I | i ! i l__

Note : TY 101:--Tributyltin-sulphamate
TBT-Te- Tributyltin-terephthalate
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Table 8. 7 » / —WALO LA D SFE PR

Average grade of damage on each position of the stakes treated
with phenol compounds

— 147 —

sr 4 L WA R R L T
%{&ﬁé} Em WX & DN %W E W Service vears G FLF R
. | Reten- . ]
Preservatives | ton Position | i } ‘ Service
and conc. of « of 4 g 8 1012140151 16 17 18| life
treating solution | kg/m3 | stakes | ‘
. . - | R i i I . I ——
i ‘
: | | .
Pentachloro- 5. 32 T | 0 0 0.1/06/0.8 0.8|1.2|1.4|1.4 17
phenol (PCP) 6 ‘07 G |0 0 0.310.911.4|1.6/1.6 2.0,2.2 2.2
2% N | 1 0.2 07014 2.1 2222 2.2 2.3 23
in kerosene 7,37 B k 0. 0. 0.7 1 L4 2 “ 20z 2 2.
No. | 10| 10 10| 10| 10 } 10| 10 10, 10} 10
. ) I o -
‘ | |
~ r I ] 10 — —
) 0.78 T }o.? 0.8 1.2|1.2 1.2 1.2]1.2 1.2
L 02 G [ 0.611.4]1.8 5303131 38! — | — 10
0.4% ,,‘30 B 1,01 1.8 2.6 3137 .3.8,38 47 —| — 8
I, {
No 10 9 9 707 6 1] — | —
. oo 010609 1.0 1.3]1.5 1.5|2.0| — | —
” 0.23 G 30.6 1.412.5(3.2 38|40 40 3 - — 8
0.2% 01 1 B 0,911,931 714.34.343 45 — 7
‘ i No 8. 8 7 5 4 4 4 3| — | —
| —
Sodjum- 6.7 | T 0 0.3/0.6/0.8/0.810.8 09]|1.6|1.7|1.8
pentachloro- 6. 56 G 0 0.4|1.0|1,3 1.7 1.7 1717|2222
phenate . 5 3
(Na-PCP) 8. 11 B [03|10|1.5 22 22 22 242738030 15
H H
2% No. 10| 10 10/ 10| 10 10| 10| 10| 10| 10
L0 T 0.3/0.5/09|1.1 1.1 |1.1]1L5]1.5]|1.5, 1.5
” - G 108|1.3/1.5 2.0 2.2 2.3 2.6|3.3|33|3.8| 14
0.4% Lo B 1.5 2.1 126 2,9 3.83[3.4]35/40]|42 42 7
No. 10/ 10| 10, 10| 10 10 ‘ 8 7 71 5
_ , Lo ‘
) 50 T 050070915, —| —, — —| — —
I — _— — . —_ J—
0.'75 G 0.4 1.1 1.9 2.6 9
0.2% ' B .01 17128 385 —| —| — —] — — 7
No. 6 6 6 61 — | — — — — —
T 0 0110506 1,0]1,0 1.0]1,2]1.2
ACP* 108 ;
180 G 0 0 0 0.110.3 1,012 1.5|2.1]27 17
((JIS K 1553) . B 0 0 0.1 0.9 1.0 1.4 1.92.2]|
No 10 10] 10 10, 10 8 8 7 71 6|
T |o6 | 1.2|21]24 — — — —  — — 10
o 1 6. 36 |
Sodium-o- Y , | oA
phenylphenate 7,62 G 2112418289 — ) — — — — -
2% 8.0 B 2.8 (8.2 4.1 45| —| — — — —  — 4
No. 101 10 9 6| —| —| — — = =
_ T 0.8|2. 1141 — —1 — —| —] — —
. 1.25
Sodium-o- o ‘ . e | o 4 |
phenylphenate 1. 39 G L5 1241390 — 1 - N ‘ T
0.4% 152 B 2.8 3546 — — — | — ~~ - =
No. w| 97 7 = = = = = =] — E
S S - | —— !

*: ACP--Copper-pentachlorophenate in ammonium solution
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Table 9.

with phenol resins

7 = /= VBRI AT D
Average grade of damage on each position of the stakes treated

R

T

=

297

. — R
= i o - . .
e £ 5B 4 ¥ Service years i P42 5
. | Reten- i N -
I;;ejeggsg“:)efb ‘ tion POS;?OH ‘ Service
;. e i 1 4 5 i
treating solution = kg/m?3 | stakes 8 1o 1 | 12113 | 14 151 16 life
i i | i
| | 1 ] ‘
T | 110100101001 110107
Phenol resin 102 | i ‘
‘ Lid G L1001 1104 07109]09 1.1]12
30% 173 B 0.110.1 .210.210.3/0.3,0.3|0.4
No. 9 9 9, 9 9 9 9 9 9 8 |
. T | lo |o L4104 0.4]0.4]0.4 7|
7 . G 0 L6107 1.2]1.91 1.9 0
20% 133 B |0 0.3 0607091515 12,2
No. 90 91 9| 9| 9 8| 7, 6, 5| 5|
| a6 T | 110,204 04 04/04105[05/079,
” Ao G 104 09090911 172129 15
10% 7 B .4.0.8/0.80.8!080.8 1.8/20/29]| 15
No. 9| 9 8 7 7 7 6 6 6 5
| | ateel P
Phenol resin | PR Pl T o 110303 0.3 “ 6107 0.9 0.9
10% 26 1.0 G .3/0.5]0.6 0.6 .2 1.4 1.6
+ ’ ‘s L. ¢ 6 | | I
Na-PCP 0.4% 4‘9 1,,[8; B | 18105106 0.7 0.7 1.1 1,1{1.3‘1.3
72 2.9 No.i 9 9] o9 9’ o, 9 8 8 7| 7
! 1 | I i i
} T | | I
. | y C H
Phenol resin | Fh- P T 0 102 0.2]10|10 \ 1,0 1.0 1.0 1.0
5% 116 0.6 G 0.6 1.1 1, L4|1.4 .7 )21 22
T PRy : I [ 3
Na-PCP 0.2% | 2/ L 3 P11 1.3 1,920 1 2.0 2.1]2.3!25 16
33 1.3 No. 9 9 9 8, 8| 8 8, 8, 7
1 | 7
Phenol resin | Eh- P T 0.1, 0.7)0.9,09/091.0[1,0]| L0 12
5% 2 1.8 G 0.1]0.3 0.5 0.6]0.60.8[1.0!1.0 1.2
+ . -
G | 1 4
Na-PCP 0,495 |3l %5 B 103 05 | 0.6 1.0 1.0 L1|L2 L4 1L
39 3.1 No. 9 9. 9 9 9 9 9. 9 9
B ! i i | |
| |
0 ! |
Phenol resin ‘Ph. P. T 0 L1 .3 ‘ .3 .3 10.3 L4 ‘ 0.8 )
5% 519 76 G 0 1 1 10100 L3 L 0.6 |
+ - i i | |
Na-PCP 2% \38 152 B |0.1,0.5/0.5 0.5/0.5]0.5 005: 0.7
53 21.2| No. 9 9 9 9| 9 9 9 9 \ 9 |
o ) ! ‘; = ‘ } “ { K ‘V/Viiilyhm/ T
Phenol resin Pl P. T 110405 O.cs"l.O 1.0/ 1.0 L0 L 1,6;
1% 4317 G L1104 1.0 1.151,1 1.4 1.4 1.7 2.4|2.8 15
+ I L 1 | 2 A a ‘
Na-PCP 0. 4% 371/8 B .21 8] 1.4 2.1§2A1 2.2 2.2 2.,12, o,li 14
9036 No. 9| 9 9 9) o1 9| 9 | 7
Note : Ph. : Phenol resin, P. : Na-PCP
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(B ENTNSDERPS S DTH o
(9) 7 =z/—I#EEREROFSHRER

KEWED 7 = 7 —VIED &S & 2 i Na-PCP 23RN L THE S N O g E R £ Table 9 T
ENS

72/ —VEEOEETINDE LY VERE 30, 20, 10% EEZTHALLMOWHTE AL T &
&, PROVYVEOBENHOREWERERAE LD, 10% ©bO0HBBORAFEHIL 16 £ &
BoTWDo 7272, WTFNOBAETOH BRI ERLWEFRZDEL, 7 =/ — Vi 0 A THBIERET
SIETEZCEPWAS N ENL 572,

7, Ta/ —VERO VY VEEAE IR L0 LT, Na-PCP ZRIMLTW < &, 10% DLV
VERTHERMD S D LD 2 MCWEREI/NE I T D, £, Exhic Na-PCP B> Table
8 DRRELNTEHED E, DPEV T =/ —VEIELIRE S OOTDE L DICBEZ I B EB S, R
BRBBEZFLCHSHON TN B, SHICVYYHRE S, 1% & T T, Na-PCP 13 2% 7213 0. 4% i
Licbo#xs 2L, Table 8 @ Na-PCP BEMTHFL L b D EDEDBHEICH L HONLTIN 5,

OB, 7 =/ — VIR 2 S AKIIEO NER OWRELR L FiC, Na-PCP oW BBILE o 7
DI BRVCHDCEHN TN E D EHEEEIN L, NS DRERD & AR & BIRF AR Y ICESED
Hhid, BENT, Uy b2hRMAEE LORLHEMEORELTREL2THA D

A0) (25 F(LEY, ZMA, CLC RIBMOFHEKEERE

EHRMAMIEIOIBETOSPORAY, ZMA B IV « A4 « TivkirA b EOC IR E R
fCoH#EEOBREAY, CZC FIE(HHEES v 28A ) 7 AOBAHT, E5RMAMRHRAE LT,
B ED2FIPIEHE LTRKICBENTOEFEAIN T 2RHT, o DRKEOIRK THIE S NI D
WA Table 10 1CRT,

E5RMEGYIAREETH D, WRESENTYD, 20
DOBENINE L Th, BN TE, AMORHEDID
ICRIE EA BB, & ICH B D 2 F 1 &
WERBIZEEALRLTH D

ZMA (2 BB & DM B OWED T 085EIT LT, 2 B
RO O FAEHIL 15~16 D RATH D, <hiLh (K
O 0. 4% BB T 2 % IMBEIC R TR PEMTH 5

CZC Tt ZMA [t~ 2 & WO L1 - TN T,
Mo 3 TR AER A <, 2% VBRI T 10 4F, 0. 4% JuEE
WTAEERL-TNE (Fig. 4 28D, ZNICTHATHHE
32 % B TR IBEBRT O ELEERDE {, 0.4% L
BT I~ FE LT - T, LAY ERLLL o &
BERLTN S,

Fig. 4 CZC Pkt A LTE

(11  BBXREIER O T EE DIEFT
S5k CILER o i DA Table 11 1259 Decay on the top end of the stake

treated with chromated zinc chlo-
PikHIR EMRREDRAEIGEA L L, BRDIOE NS ride.
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OBBITN T, MEIRREHN15% TH3% Th, MOWAFBZIZLALENE T, SERREE
5TV 3, 1R PIEONTIEERARICEES ZaCly ' o 2 F MY ¥ 4 NalrO; HETh T
T, CZC OWAIEN Y, 15% HIKEED SO TABHEHRER LTINS, TOEAS 3% M
BEROWMOWERBE S 5 &, WRMITHATHEROB BHRERDSIEEICE L - T b, TDED
e sz CZC LEURKOEHTH 20548 L,
(12) & AERRIBR O TR EE
BHEAE LTHRENTOZEAAEAF LT, BIERONT2HEA LIciiOYgWER 4L Table 12
WKRT o 1d, BRAZRERAT () WERENTIRIAERLTH 5, BNBEBHFLED D, &
/BIE 5T 30~50 kg/m® DHIIHIC B 5
BREAOBA, FTERSBEALTE-Th, ZNEREIPTHREOHBAOBE I I > THHEENLS LD

Table 10. 135 %644, ZMA, CZC INEH OFR5E
Average grade of damage on each position of the stakes treated with
boron compound, zinc-meta-arsenate and chromated zinc chloride

i

BERRG LN | R BOE

o2 y: . r 3 FEH
TR Reton- T BB F OB Service years i B4Rk
Preservatives tion Position |- T T T T T T T | Service
and conc. of of ‘ 17 ‘ 18 life
treatmg solutlon kg/m3 ‘ stakes | | |
S e — — ,,,W,.“ L ‘ ‘
551% T {38‘42150 ~l~|~~ - = =] - 3
Boron I B 1.5 _ ‘ [N R I A N 5
compound 7.07 | : ; ‘
Q | I [ — —_ — — — —
2% 707 B 25‘3.5‘4.3 | | | 4
| | No. 0 70 5| = —| = — —| —| —
- ‘ , —
’ bnza ) T ;31‘42[4'8 S R
| ! | | — — — —_— —_ = —
| 2.52 G |20125]38 “ | |
G, 1 | 1 2.5 w —_ ] = — —_ ] — _—
0.4% | 3.25 1 B ‘ 35(48 ! [ ‘. 4
I‘ \No.‘lO A s e s el
,,,,,,,,,,, ! | ;
- ‘ ! i ‘ [l T
Zinc-meta- | 6,46 \ T |0 10.4]/08]09 101214161620
arsenate | ', | G | 0.100.4[07/09 0.9 1|17 29 3134 16
(ZMA) | "o | B |o1 os5|09l10|1.3|1.6]28|32|36 39| 15
% 75 | 10 . . . . . 2|8 .
" | No. 107 10 10| 10| 10 10} 9| 7 5| 5
—— | L
. It los]|io L2 14lol23]2s]26 26|26 15
. | | |
” bbby | G |05|07/09 111419233033 34| 15
0.4% ols | B 104108 111626 32|33[37 39|40 12
 No. | 10| 10| 0| 10| 10 8| 8| 7 4| 4
i [ 77777 _
Chromated | 695 | T |0 06192638 43 4444 44/a5] 10
zinc chloride | 168 I G 0 0.2 2 4 610.8]0.9 | 1.2
(CZ0) <68 ‘
2% ss | B |0 | 0o 10 10.1)0.110.2/0.2 0.4
. No. 100 10 10, 10] 10| 9 94 9 91 8
T |
) 0.90 T |28[38]48 49| —| — ~’ - ~‘ — 4
14 G 0.110.1 1.2]1.2]1.4,27:3.0, 88| —| — 14
0.4% Lo B |0.1/0.1/091.0 1.0]2.0|25)|35 7»‘ —| 15
No. |10 9 9 7| 7| 7 | 7=~
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Table 11. BiAFILELHLO T LR e
Average grade of damage on each position of the stakes treated
with fire retardants
‘ ;
5] mn IS DR E o e L ) ;
%?&%ﬁ*@&&’ o % 5B 45 ¥ Service years i} AR
B < L - ., .
Preservatives Rekeigxn [Position |- ‘ S T Service
and conc. of | of 1 i o -
treating solutlon | kg/m? ‘ stakes | * | ° 6 7 8 ? 10} 1 = l 13 life
45 | T 0 0.1 .3 10.6 0.8 - — - —
Fire retardant : . ) - B
R o G 2,0 2.7 |36 4.1 — 6
15% o B 2.313.113.4|4.3 4 R I P — — 4
No. 8 7 6 20 — 1 — | — —| -
10 T 0.8 1.0] 1.6 2.4 3.1 - - — — — 7
" s ¢ lo9lnz2lzolzslas| — — — — — 7
3% o B 1.611.9]12.8 3340 — | — —] — 6
No. | 9] 8] 7| 6] 5 — | —| - —
I
——— B B S b _ S S
93 T 10.6 1,01 1.4 1.8 ——‘ — — — — —
Fire retardant | L .
M 108 G 1 0.91 1.4 2.6)3.6 - — - — — — 6
% = ; . U R R A
15% ‘ 123 B 1.6 12.41]12.914,0 5
1‘ | No. | 9 8 7 51 — | — | — 1 = —] -
) 6 T L] nal e T I — -
| 2 — —_— —— J— — — —
| 20 G 1.4 ]2, 3.0 6
3% ; o B 2003038 — —| — | — — - — 5
‘ | No. 9 8| 4l — = — —| = =] —
| | | | |
R - A A — | S S B _
) L T 0 ‘ .2‘0,3 0.410,91.3 1.4
Fire reéafdam o G loz o2 2 0311 L1
15% o B 0.2 0.2 .2.0.210.3]0.8 0.8 0.8]0.9
‘ No. 9 9| 9 9 9 8 7 7 7
| T 0.9/ 1.8 2.6 35|35 4.2 4.2 | 4.5 4.7 7
7 | ) G ! oo 1,0/ 2.429 34| 1
3% Js B .2.0.210.3/0.3 0.4104|1.1 212633 12
\ No. 9| 8| 8 i 8 8 8 71 6| 5
Table 12, #A5 HZEAILEET D VI ETE
Average grade of damage on each position of the stakes treated
with the preservatives for brushing
SR A% L Y B L pde , N e . oy vy ey
%Jﬁﬁéﬁi < | BRE B % B 4E B Service years i FRAE L
Preservatives | Xet™ Position N
N tion | \ Service
and conc. of 1 2 3 4 ‘ : 6 | 7 | 9 11 13| life
treating solutlon | kg/m3? | stakes ‘ l . ‘
- |
3 T lo |o o o o } 0.2 0.5
TITVF % ‘ | o
Avianti 47 G 0 0 0 0 (03107111 ‘
(PCP) o B [0 0 |0 |0 |01 08|08 |
No. 10, 10 10| 10 i 9 8| 8 \

* B4 Commercial name
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Table 12. (o3 %) (Continued)
- iy * V= i =) R RN .
%gﬁgéﬁ{& RE Lo B B 4 B Service years it FR AR
Preservatives Reten- Position ‘ — .
and conc. of tion of ; Sesvice
3 | >
treating solution | kg/m3 | stakes 1 2 3 4 ‘ 5 6 4 ? 1 13 life
24 T 0 0 0.210.2}0,3
TN,V |
Arinone 33 G 0 0.3]1.0]1.5
(PCP) % B |0 | 0 o |08 L0
No. 10 10 1 10 10 10 10 9
2 T |0 o 0 10.4]0.4]|0.8
TV =4 y
Arisanita 41 G 0 ‘ 0 0 0.1)0.2
(TBTO) 6‘7 B 0 0 0 0 0
No. 10 10 10 10 10 10 10
|
34 T 1 0 0 0.2 10,4 .4
PCP 2% 4‘7 G 0 0.1:0.6|1.312.6 7
in kerosene 8\5 B 0 0 0 0.2 10.5]1.112.7 7
No. 10 10 10 10 10 10 6
PCP 2% 6 T o 01]01]01]05/ 05|09
in camellia | |
oil (50%) 32 G 0 0 0 0 0.210.8]0.9
and Kerosene o B |0 |0 |01]01|08 11|15
(50%) No. 10| 10/ 10| 10 10 10| 10
| 0 T 0.2]0.3/0.4]08 08]1.1
Y ra—+ : |
Satocoat 17 G 0 0.7 11,7 2.5|3.7 6
(TBTO) 2% B 0.110.6]1.6]26 3.3 6
No. | 10| 10| 10| 10| 10| 6 3
| | -
oy N L3 T 0 0 0.2
w ST — R | ~
Wood-ace 55 G 0 0 0.1 L7011
rcp) 7‘2 B 0 0 0 0 0
No. 10 10 10 10 10 10 10
+v5EYBN 2‘1 T 0 0 ¢} 0 0.7
Xylamon 30 G 0 0.1 1 0.4}1.4|1.8
(PCP Chlor@") J B |o '0 |0.3|1.4| 15
naphthalene 51 i
No. | 10 10 10 10 10 9 8
‘ |
U5 EYTR 24 T 0 0 1 t .4 11.011.0
Xylamon 35 G 0 0 0.1]0.1]0.60.6
PCP chloro- | B 0 0 0 0 0 o.2106
naphthalene 49 ’ )
No. 9 9 9 9 9 9 9 9 9 9
) |
yody— i | T o o |o lo o .3
! 43 | G L0 |0 0.110.4
Creosote oil a8 I B | L0 0 0.2
| No. | 10] 10 10] 10| 10| 10 10 i
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Table 13, ZA5 FHEEHIRBLIR* OB YR
Average grade of damage on each position of the fence posts treated
with the preservatives for brushing

Rk 5o i
%/&i‘@ S| MR ok % i 4E ¥ Service years it F4F- 54
Preservatives Rete.n— Position | ———— = e —— .
and conc. of tion of | ‘ l Service
treating solution | kg/m® | stakes = ' 2 3 4 ° | 6 \ | life
S S— ; ! - |
1T o los!Lo|z6|33| a7 b
oo om G 0 1.7 22|28 3439 ’ | | 4
No. | 10 10| 10 10| 10| 10 ‘
i ]
o~ ! \ = ‘
7 v 110 | T 0 0 0 {O.l 0.3 0.5 |
.15 G |0 |0.4]1.3,2.4 25|25 | 4
inone ! ! | i
Arinone 22 No. 10 10| 10, 10 10| 10 1 |
. 110 0o 0 |o |03/03]03
guvAY~—rtih | T
|18 G |0 lo1lo406]1.0]1.1
S 3 | i |
Creosote oil | 4, | N, 10, 10 10| 10} 10] 10 ‘ | ‘
‘ . I S I e e w -
S5 VEH 10 T lo 10 |o jot1jot1|o1
{ ]
Copper- |15 G 0 0.310.510.610.7|1.2
| i
naphthenate | | No 10, 10! 10 10| 10} 10 |
S R | S T N B
PCP2 % 12 T 0 |0 0 |03]05]056 |
18 G 0 |07 1.4,20 25|28 | | s
. [ |
in kerosens 22 No. 10 10, 10! 10] 10] 10
Yy FIo2C 1 T o 0 10 (0z2lo2 0.3
|15 G |0 |01]04|06 06 1.2 |
- o |
Wood-ace 20 No. 10) 10 10] 10] 10| 10 i
i |
rysey | U T o lo Jo |o1]o1]o:1 ‘
- Pl )y |
Hell Y G 1o ‘ 0 0.2]03 0.4 0.7
| 1 1]
Xylamon |, No. | 10| 10| 10| 10 10 10 .
* <jf: Size : dia. 10~15c¢m, length 150 cm.
THd, Pl2E, PCP 0 2% ITHOADOEERTHHELMNTHETH S FRICHBmAERIN L. &0k

TETHELWERIEL 2T TH L, PCP LA OEFTE, GHADHEEAXRBEROEHN L, 12
EALBDIRVEWREAE LTSS &, RRDERAOZOVIEO TP ET INTNG
(13) A AERLENADFHEEE

TR O BeAs FEEH % 2 [HBANIE LBk 10~16cm, E& 150cm @ R F/NA KD ERE% Table
131CR T,

FIRBERD 6 I DT, HEHIMOR D ZADEEICTE - TS, Table 12 RTHEH & 12 ITH
PO bDERNTOE DS, WiisKE <, FENBEZNED I HTIXIX60cm OROKREIZERLS
DTHDH Do ELICHBICE 2N DEFAKRD L 5 ICMEETENOFRENS S, MUBEESE A S
NPTOMHOHEI, 2OEE ENLTRETEEDEVIEIDEICKESEEL, WHEKOEE
ERR-THobLNETHA D, TF, PCP, 7 / VOIS WITHENOSODERBCENR-ZD L
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TET, TENORWHED S SIBEOBROENBHO HICIED D25 5,
6. & Kl [0}

MiEBRIC B 10 B MOWERBEZEHINCT LD TH L L, MOMRERD L DHIEST, FHHOME
BTk - T, BB, WEERO/ 8 — VITENENEELRE S b TOT, SHROEHOERITL T
ICBHFE D /oD IR DERI ML D Nze CORBRBELAROMELTWL DD TH B D, SLICH
RHIEEBAONGAHELDD, TOLEEXRIELT, FEHTHETITETH 5.
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Stake Test at Asakawa Experiment Forest (6)

Inspection of the treated stakes during eighteen years

Shoji Amemiva®@, Shéshiro Martsuoxa®, Yosaku Suabn®,

Mamoru Invove®® and Kentard Suzuxi™®

Summary

The results obtained by inspection of the treated stakes during eighteen years at Asakawa
Experiment Forest are reported in this paper.

SUGI sapwood was used for the stakes, and the size was 3xX3X60cm. The stakes were
set in the ground in an upright position with about half of their length in the ground.

The condition of the damage on all stakes was inspected by observation every year. The
results obtained are indicated in Table 1~13.

The service lives of the untreated sapwood stakes are about three years both above and
under the ground, and that of the untreated heartwood stakes are mostly three years under
the ground, but their top ends above the ground show not much damage even after eighteen
years in Table 1.

The stakes treated with the original creosote oil are almost sound after eighteen years,
but the service lives of the stakes treated with the creosote oil diluted to five times by kero-
sene are about fifteen years, and that of stakes treated with the creosote oil diluted to ten
times by kerosene are about twelve years as shown in Table 2.

The service lives of the stakes treated with Wolman salts without arsenic compound or
arsenic and chromic compounds are under ten years. It is evident that the safety for man
is contradictory to the durahility of the effectiveness on Wolman salts in Table 3.

The top ends of the stakes treated with copper compounds are attacked easily during
short periods as shown in Table 4.

The service lives of the stakes treated with 2% treating solution of CCA, Tances C,
Tanalith CB, Boliden salt S-25 and K-33 are not yet decided as shown in Tables 5 and 6.

The service lives of the stakes treated with tri-butyltin compounds are fifteen years on
the retention of 4 kg/m3, and less than ten years on the retention under 1kg/m® as shown in
Table 7.

The stakes treated with phenol resins have the higher effectiveness against decay on high
resin contents, but have the lower effectiveness on low resin contents as shown in Table 9.
The stakes treated with phenol resin and Na-PCP have the higher effectiveness on low contents.

Boron compound provides little protection against decay in outdoor positions, and the top
ends of the stakes treated with chromated zinc chloride are attacked easily during short

periods like copper compound as shown in Table 10.

Received June 15, 1977
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