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Stake Test at Asakawa Experiment Forest (2). Inspection of the treated
stakes during ten years
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Boliden salt S-25

As,O5 36 %
CrO, 23
ZnO 11.6
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KHSO, 37.3
TBTO : Tributyltin oxide
TY 101 ¢ Tributyltin sulfaminate

TBT-Te : Tributyltin telephtalate
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2 T 3) o .
Ziﬁ%’%{éé BIRGE | oK HoE # B 4 % Service years E g
Number Position
Preservatives Retention of of | [ ' ' ! Service
and conc, (l)ft g/ stakes | stakes | | l 2131415617 l 8 | 9 |10 ljife
treating solution| kg/m* | ‘ i
CCA 7.4 |7 3 [ I
(JIS K1ss4 ' T loflorofolo) o = o o -
12.0 9 G (0 0|0|0]0O
AN B |0,0]0 0]0 — - - -
. ] i
" 0.29 T ofojolo o — - = -
g} 0.44 9 G so'olololo| — — - — —
0.4% 0.4 B |0(0|0(0]o0 — - = ——[
W-2 2.10 T ‘ | :
2 ' olojololoy — — — —
WIS KIS0 | 2,33 9 | G |ololo 0304 — — - — —
0.4% 2.53 B |o|o]o [0.3‘ 0.4 — —| —
o2, 1.76 T [ofofojolol | = — —
Creosote oil 2.09 ? (B; 8 8 ‘ 8 8 8 l I R
brushing 2.47 | i | (N N R S
O.Z‘%ﬂ Lie | T loflolo|odod — —.
Vinyiacetate 1.56 9 G olojo|lo!od — — — — —
emalsion 1% | 1.92 B |00 02081l - - -
N 7.9 T ¢, 00 0101 N
o 2 12.5 9 G {1¢jof|ojo|o| — — — — —
diffusion \ B olololo'ou I
__process 19.7 | e
Fire retardant 4,5 T o,0l0!0 o0.1 —1 — -] = -
R 87 9 G |o0]|0]o71.020 — — — — —
15% o B 0|0 12330 — — — 4.5
Fire retardant | 10 T |olo]o4osg 1.0
R% 18 9 g 0,0/0609 1.2 — — o — —
34 2 0]0.2 1.0 1.6] 1.9 -] —| — — —
Fire retardant 9,3 T 0' o ‘0,2 (),61 1,]‘ = = —
M 108 9 G |0(0|0 09 1] - — — — —
15% ) B 60102 1.6{23 — — — — —
123 | )
" 16 T |o olo2diaied — — - —
) % 20 9 g 0 (0.1 0.611.4 2.2 — = - - =
0 | 0.4 1.3 2.2/ 3.0 - = - =
21 | , A
Fire retardant 4,6 | T olol 00 ' 0 b | | o —
P 94 9 G 0l]0.110.2 0202 —f — — — —
15% 149 | B |0, 0020702 - —| -
| el B S S
” 1 T |ofoiololoy o = — -
2|1 9 G olofjo|o(O}| = — — — —
3% 25 B o|lol|olo.20.2 —. — — — -
Copper 1,1 T 0'"o |o.1|10.y0.7f — — —| — —
boronfluoride 13 9 G ojof(o o0O}O - = - — —
2% s B ololofolo] — =
| | |
" 24 T olofoiloeod - - -] - —
2.8 9 G o'ojololo]| — = = — —
0.4% 3 B o, 0f(0j0l0, — — — —
Copper ? T oo | ofofol | - - — -
silicofluoride 14 9 G o|lo0!'o| 0O O - = — - —
2% 6| Boo|o|o|o|0| — - — —
" 23 T lololoiodod - - - —
2.7 9 G Jolojolo ;0| — — — — —
0.4% 3'0 | B 0'o0|o0 ! 0 ' 0! — — —|
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I 8 . _
B W R z O mE | oK ok # i % ¥ Service years e
,’i& B w®EE Number Position | Rl
Preservatives  |Retention I of | | | f | ' Service
and conc. of stakes stakes | | 1 213 ' 45 | 6 | 7 ‘ 831910 |]ife
treating solution! kg/m?® ! ' ! \ | \
Boliden salt K33 6,7 ' T | ‘ , ‘ I _ ! ! -
0o - - — -
QISKissd ) 69 | 10 & 1ol8igrs S et

Type 2) - | B ofolofo, - - - - - -

2% | 135 | ‘ ! | \

" 13 T |olojolo| — — -

| 118 ' 10 G 01010 l 0 - - — — = —
0.4% 25 | B Jojojo o)~~~ -
! | i

P [ 070 ] T lojo 0.110.3 —~ ~ — — - -

|1.Io4;|o{G ooo|o‘—~————

0‘2% | 1.30 | B 0 l 0 O.Il 0. I“ —' — - — -—

X-TR 17 T |ofo o|o'o I
One time 2 | 9 G o‘o 0 0f0 ) — — — = -
rushing | 55 ! j0lojojo o] o = - - —

” 3 IT'ooolo of — — - -
Twoht.xmes 3[5 ' 9 l G 'O 001010 —l -—-' — —-l —
brushing J 49 ] | B IO O‘OlO O|—A——-1 —1~|~1
Note ¢
VE F E HH X h kB

Grade of damage Observed condition

0 ft4 Sound

1 A9 R B O S Partial slight damage.

2 LBMTREORE All slight damage.

3 2DOREBED 5 L TWSHIRT LEE

Condition of 2 and partial severe damage.

4 S THEC T LWwgisE All severe damage.

5 B # Destroyed.

2) W- : PF%By#A Wolman salt.
ACP : Rvssmazz/—AEDT7 YV E=7ERPIKA
Copper-pentachlorophenate in ammonium solution.
TY101, TBT-Te : Hi {44 Tri-butyltin compound.
Tancas C : CC AR #A Chromated copper arsenate.
X-TR 2 7an+7 29 vEpig# Chloronaphthalene compound type.
3) T : iOEBOAKOE Top end.
G : Mo Ground line.
B : HiohiBOAKAE Bottom end.
4) HRERAEFADOPHEMNENR 2.5 L iz Lg
The service life is approximately at the time when the average grade of damage on the
stakes in a group have arrived over 2.5,
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g, CZC MEHIBTERFOMEHTH 248, MBRLLEK i EIR & b O EE a3 RL - TH
T, WRBEELLASHELERT TOAROOIE, HEHIRIZEA LS L33 LOE/HEZEYTH
%,

ARBBIEEAMRBL O Vv EREL LB L, PROPFELRELL>TN B, Eokehic Na—PCP
ZRMUALH O, BMEEZLENE, BBESFEECHISONEVLITH S,

TBTO (tributyltin oxide) |3 0.2% MBS ML D PFELETFITEYD, PCPOKREAFER K
ITH B, SOKEBLH EBBPELZIPLTOMIATH 3.

BiIKASHIEZAZSELLEALTORLS, R, MEh 5% L0 HIBRETRORRE TS 30K
PRVEFABETLTOTE LA EHBDHERL TSN, 175, P OHZRILHEELNINOT,
R, M XY REIIHHDEHTH 3B,

TOMEDHEHIEZLH T OHHELR T TOROD, BBEENEV DT, BHEUTESSOHLAT
[AYALAN

5. BERYBROMOESKESH

BEERE & > TE AR ALIBIC Fig. 2 KRTX I, b3 L, HBERILHHLOBDOLEOH
6cm DRIDEAE2EDEST, FThd No. 2~7 & L1, No. 2 BHUhEOAROENEDHS, No.
3EENK DI EHS, No. 4 @GiiFbhEoMihEs, No. 5 Rl bfFEo 5, No. 6 2
EBoROGEEDHS No. 7 23 HHTH o

o DR 3 MEE, AXBICERAREL, B L CERBERNESR HBEITRRLTLPL, &
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€0 . RVAND
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ao} €2 |,
o Y s 20
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ob— 11t O1 o) 3 1A 3
i 2 3 4 5 .
A E W # @ F ¥
Service years Service years
Fig. 2 Z¥{0 BAEATEHINY Fig. 3 R OHRMEROZKRY
DA KRESH ;D& KEHTG
Distribution of moisture contents Distribution of moisture contents in the
in the untreated stakes of SUGI untreated stakes of SUGI sapwood when

heartwood when removed. removed.
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WHOBEDENKPEMEEL o, Bl 3 RKOHDFEHMETH 5,

TDFERII Fig. 2~ 9 IORT, Fig. 2 BAFMUAELLH D, Fig. 3 13 2 FRLILDH O &KEHH
ZRULTWE, COWMELZHERLTHB L, MEBRIVTRE 15~20% DEKETAKEN, Thicy
U, #hBBid.O8 O&KENIEFICH L, 3EFTIZ 0% £-I TH 301X L, IHREL LH70%
T, KiK 40~60% DbDHB, O LIZIHHBOHM L DEEKORBESBNEVITEIOELR
W, FORRDOEINKLESZL D, Ll, LL{EALTHNEL, HPOKGOR~DEBENROEW
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Service years

Fig. 4 7L AV — FUEMOE
HIRD WD EKELH
Distribution of moisture contents in the
stakes treated with creosote oil when
removed.
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Fig. 6 2% Na-PCP JMEiO&ZIKED
kD& KBS
Distribution of moisture contents in the
stakes treated with 2% Na-PCP when
removed,
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Fig. 5 2% PCP MM OZKRD
D E KRS
Distribution of moisture contents in the
stakes treated with 2% pentachlorophenol
when removed.
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Fig. 7 2%w an<=v Vi s
DERM D D EKRGH
Distribution of moisture contents in the
stakes treated with 24 Wolman salt
when removed,
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70F g é 70
= 50k c
§ é " 8 60
S sol- [
e g 50 X = 50
% Qg 40 4o § 40
a
@ 30 2.3
@ g \:_/’\,,JA [ 30
20& A’"‘\&-.- N s g5 20,
L ~2¢ ‘~§_-__4/ ax 6,7
10 ! | 1 | 3+ [ 1 | ] {0 |
72 3 4 5 6 7 8 9 10 7 10
(Frain) (Erain (A rainy (HwEran)
A =B E K
Service vyears Service years
Fig. 8 2%K Y Fv » v e Fig. 9 2B+ v R{LAHLBROFEK
DEIRI O W D& KELH RYBFDOEKRLFTH
Distribution of moisture contents in the Distribution of moisture contents in the
stakes treated with 295 Boliden salt when stakes treated with 2% boron compound
removed. when removed.

ST &3, O DIHORBTEL O EERA~OHHELT OTEES RIFTH 5, ThWA, AFIHO
FHIP TR ERNCATS, L2510 B 2 THlidh, €2 TEPICERL TH (Db, P
BT BEEAKBIZNIEG USROS DEEZ SN B, UMBIL, LHOEAR, #ifEhnoE
BUSERIZENOT, HIgB TR U oRMHBERIZ 2223 <, I ESIZB LW, Hihikic
SRICEEND, €T, LHOLQICHIFOROMAIER, 1008 222 5L 5 ITHEKKLERKL
TWBDTHS S,

LD &I, PPk 2HROEkKEKE, ToNOMKETMOmENE: LEGNKSDE ST, Fig 4
DI vF Y — blLIEN & Fig. 5 @ 2% PCP BAMBIKOAKEOERKENEZL TLERINS,
FTabL, MHE SHEWEATH 00, LBEISD ONBREH hofisEkhic, HBRBLTY
T, KAOFBHEAHEL T3, ZO/HREMPICIHBEDOD 2R, HrhBoROEKEIZEL L
STHEY, BRBSEET L LEVIREKRIBTLTET 40~50% OFEMAICEL DT 3, T2
M EA SNSRI & & b, LIZOERSBah o BR LTV E, Homis zhic
REFALTE T, HFEBOFHEKREEL IR THLDTEA S,

IKIEHEBS R RIDEAE, v BILAYNEH 2RO T, WLEIH &2 AYRLENTS 2, Fig. 9
DFYHRLEHDES, BOMBEHREHITHETHOEDE, HORFHMRTLL, BFanEn-1,
BKEEMOEANEREDFED T EDTES S,

Fig. 9 tBOT, HMOFICAFAFRMBIHE - &, LK SFHOL HTH LML S
ROBKREBESENMEEZRL T30, M EBORO@HEMSIERCRIFLUSEHLTOEDLSTEH B,

ORKIOEAS, Whk-7/c54EL 84EDE 2 DI HIIZ 20~30% OREAZRLTVT, 5250
FiztiE 5 ~10% ENEEZRL TV S, UL, HBEHRTEBH->Th, BT, BEAY
MO EKRITITHEHEO,

H EFOEKREND S DHEZ THNE, M EROKROHMEDEH OETI, Thik 5 CICEN
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CHEUEAKRICED, REDBROENDIHE, 0BT &S BEHICREREKE LI > TEH O
o243, cokHic, MO EBIREOEIL EbIT, BAMXETLLD, #IELAD L
S, LEOITITFLLABRLTHbDLEEZ SN S,

6. BHIMCHTIBRABNOEREEDEFE(L

4 DFETHRMOBED ERBARPES 20018, BRI UIY EohicdiBRIEL, &6 20°C, 70
BOBREE 2R L T 2ERIEE S BCEENE U TEEIRRIGEL 7otk MEEDASERS L
VT, FAICEoIhATAZDEE T, MEFREANEL . BRROKESRIHIXIX6em T,
RERDAEKBINTIOEEDS, 14~15% TH-T,

LS, 29, BHRLEET S22 ICHOMEBH O ENENH 6cm ORIFTZD & - T, MIERER
BEAREL, Z02 2O EHDFEEES T OOFHMBE S Ui, WEELAE, Fie 10 QTR
TSI, No. 2 IZHELTHAARORANS, RID 6cm OFEFEWD L > TN 1 &L, EEREE
MEL TAREROHOEMEEE Ui,

ZOXIK, BHMOEERELEFEKE L > TAELL No. 2~7 OHMELDOEDHELESETSH
SbHL, BNUIESE+, BOULEEAR-THob LI, COEBERD 3 KOO FEHEISEERIIC
Fig. 10 BIFITRIN T3, 146, NEAOKRBER 0 FEOLEAE No. 1, FTRHLLEERIMLT
REURiE, EERELDXOHRTH S,

Fig. 10 20D 2 F:06 725 T OMBEELERL T 3. ZORRICE DL, IHB18%
T, HiIpEFNo. 2 ~ 423 EALE 10~20% DWAEWHTHY, M LS No. 5~7id 5~10% D
RWHTH B ZERTIHPHIE No. 2, 3, 4DFTHIRMKE LI ->THT, 20~30% OFFHT
$5, MLMWiE No. 5 ENo.7 Lz EALALT, No.6 S BMARIINED, LbL, Kkik 10~20
FBOWAITITN > T B, IFRICH D EHP, M ERE SICAMTBHESETT 2100h, TOFPR
HHUPET 60~70%, M ERT 40~60% E78-T5, Fo&& {, HPHIIMEBzH~hE, &
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Fig. 10 RXOFEROERERE DEAL

Variation of compression strength on the untreated stakes of SUGI during three years,
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FOETIREOD, BMICETT 2, H BRI S 2T, BHSZLALEOY, CELURHER
HIEFEMA DL B L, ERICEMCBHBETT 2L TH %,

TRhITHL, O 1S, #ihEH LR & Hic 108 MROBALRERLU Y, 248, 3EH
&8 B EHIB S ORI DAATITLR EKEB . UL, HEBRIOHERE-T, 3FE%TSH No.b,
713 5~10 BOFLRBMTH 3. 777 No. 5 [ HHhBOEEE ST T, oMot ERic~nid
OB A E L TN, 25 OFERIE, Table 2 DHEEFMBEDEER L AR CHEMARLTH S,

Fig. 11 37 v A4V — FiCREL HOEFEBER(ERT, 7 VA4 Y — MlRETRIEL 3 10
EFFHCHBE INTOTS, SMHESBEBETToX08L 5 SPEMT 2 EMKES. 55
An BEFFRL TR, UL, BT HERRLIcs/ v d Y — P IlCREL TR, P53 5
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443 No. 2T, 2T No. 3, 4 DIHTH %, M EMWoHI BB IZ ERE S BODS, 10FRTHS
BYOEMT 58D 5,

Fig. 12 i PCP OBMFERTHLEL - HOEMBEE(E RL T3, 2% MM I 8 F£LIK,
PR ADEITHREE T 2R L TH 508, HLESRIZEAEETUTNEN, 0.2% LI ORI
B33 EL DO ARICHREMETLTE YD, IERRIAMEHICI DRI LIBEBENT, 105HOD
PIRE £ BT LM TE P o7, UL, HEBHI PN THBIRER TSNS, 94
Biz No. 5 HEUTREMNET UIZ Ui,

Fig. 13 3, Na-PCP CQBEL M OEMBERLEERLU TS, 2 BB 8 EL bR
FOMEETARUIZ Ui, M ERMIIFEAEHEBTERL TN, 0.4% B T3 7L
B, MRBSBHLOREETERLIZLY, WERATRIELCE CHEBENTH , UL, LRSS
RENICHENT, ZRREALUBEETEZRLTOEOOIRKSE L LTH %,

Fig. 4 B 7= / — B - 817 v (LHFRBIRAIT MBL O ERRERAERL TS, W—3

(JIS K 1550 17 1%) © 2% MEAE HichiBaos 3 4 ikt 2 BELETLT, 10FBTE D
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Fig. 11 7b# v — P HMERO 10 £ B0 2 EHEREOEL

Variation of compression strength on the stakes treated with creosote oil during ten years,



D,

W 4 &

R

BRE DX
Percentage of decreased strength

RINZEHEMOVEE ) (FE - M - E7 - #1785 - 95 —123—

20 20
Sty +
;;‘TIOL AR 110
L+ 0 0
> 10 IIO
= - M
g 20 20
g
3 3% 30
B 40 40
Q
Z 50 50
§ 60 60 PCP 02 %
C
& o 70t
1 ] | 1 1 | 1 1. 1 ] i 1 i ] 1 1 1 \ 1 !
723 % 5 ¢ 78 9 0 O 17T 345 678 91
# A FE W L W=
Service years Service vears

Fig. 12 PCP W0 10 Fific B 2 FiEREOZ/(L
Variation of compression strength on the stakes treated with
pentachlorophenol during ten years.
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Fig. 13 Na-PCP /Ao 10 il 51 5 R D Z AL
Variation of compression strength on the stakes treated with
sodium pentachlorophenate during ten years,
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Fig. 14 7=/ —n81- 687 v (HREEALEAO 10 £HIZ B 3 EHEREOEL
Variation of compression strength on the stakes treated with
Wolman salt during ten years,
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Fig. 15 FUFv - v MR 10 £/ 2 EEEEDORL
Variation of compression strength on the stakes treated with
Boliden salt during ten years.
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Variation of compression strength on the stakes treated with

boron-compound during ten years.
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Fig. 17 HBSHLERO 10 E/ics T 3FEREOEA

Variation of compression strength on the stakes treated with copper sulphate,
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g mor 1, HUhEAORIEET 2 BIFH i
gg . HRTESIE L,
FPa - C DT HOVEAUL, MBS O
%gao— = B 2R LR O EBEA S AL
g; A, M EBSIC B TE 2718 D TR A
o= T AN TS, REWMEAAERLTY
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T Qoden Fig. 15 3+FY)Fv - vk S—25
e o TR H ORI ARL T
,? Fercentaon of desrented airength Bo 2 BUEHIT 0 FETHIIEALH

EETERLTE 5T, 0.4% QT
Fig. £ BAEEAHERDEOBZR e
Relation between percentage of decreased strength

and decreased specific gravity on the test pieces. RUR U 7efRECT, KRR & U
TRESREUEHIIERL T B,

Fig. 16 & v RILAYTREL I MOEHRIEE(LERL TO 5, < ORATREOCBRIEC, Hif
£, W EREbiIc 2FLUE, AMCREETEZ 3L, BARBOTRR LA CHEIIBBETES
AN

Fig. 17 S HiBRACREL L HOEHREZLEZRLTO 2, 120, TOEMOEA, MOEADL
5 I BRI TS O EERERORN YD Lo Ah1h s, BRTRLELIIEERFHLTVEE
FZohsd No. 6 DEMBEOEERAEL LT, MOBHLER UL, Z20HELMOERDEEE
BEORIED, 2, EERESRTLHOhMENALLIK, ENBRTHEENZ RTETRART S
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il - & hHobNTHE, E5IC, ZOMEHAPESTRE D, HEHE Z2OROBHT
2 5% ABEATOIEOESEMETLTOT, ASUBEET2LEEERL TS, CORATHER
HOERERT T 5,

CORBCEWT, RN OERRENER SESREAREL b, 2970 & U Tk ERER
ERLRLERIERIE L Fig. 18 DX CARKELANFRICHD, EHRERDHEO #oigd EMHHE
BOBIOIAKNINMETH 5, ThYX, ABUEOREIZ N FEREWMEE 0L & KER U AR 2R
LDT, ZTTREBL -

2Lk 7 M OB BT ORI BRAIR L Ao, HERLINEROTETRBELZRIET 20
T, FHFEOBEEMISRESTU HMEEL TOIE, & XICIHEL D BOBRMNINMECE 272D, &
BRSBTSV LTFELULRERERLTOAEALH B, UL, A#koFmiz Table 2 o
FEEOEILL—FKLTO IS, HOEHOREEERMZMD L0E&d, Fig. 10~17 [TRLK
EREREBRLROL I, RESEML T SDEZEZTIL2HLA,

7. FEARICHKE L-AEROERBEZL

HHAICRE T 2DICBEINIHO S 5, BERRETL S BFOMMM 0/ v—Tho, SXTD
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HERBEMERE B -
AL DE AR
- A B (creosote oil)
EACRR L treated stakes
Table 3. REJAiY fon strength of ated stak | _
iation of mmpressxo. trongth of I ong7 o | ﬂ _ @qg@
Varia exposed 1:717 a e ﬂ:$(%) SEiE %
i ERER n specific & F B (&
7 ﬁi&’gﬂ:&(?/) S-| vty Total average
= | ﬁ.@ﬁ'lﬁ ﬂ: iation on compre gravity Sl v ’
| Posltloﬂ Vari trength , % % ‘D enfage of
- ' iy o T Attes Varlsmn strength
. stake ‘ , 75;1 7%7 *2 11 g th 2 ' After 1] |§)‘§:ts e
\ g ars
fter 11 | o
Preservatwel No. Afte; 2 ?ea‘ras years | i l e
lution e = | .
so [ - ¥ 3.8 ' 48.6 | 22.1 ! ggi |
_ ] 2 - 9.2 O o
|z 4.0 | 50.3 gt R |
' s ZE0 ool Al i
oA I 5 J -3 48.1 ' 52.7 ' | dard value
il 6 7 54. ! ‘ S
0 e o | 267kg/mt | 327kg/m |
| ' 230kg/cm? | 263kg/cm? ) 2 l e
- - [ 323
Value of Q } ' -
untreated parts 1 — ’ " l o _
. I kg/m i : = ‘ " '
s oTles s | &1 1 25 |
o ' 2 A |z i |
Zo%sote I 4 | :ia.s | gg; I Sng | £ H
ol l : l Cige . B2 I 14. | .
?n kerosene ‘ 7 | —18. . 290kg /m® | 259kg /m! nda
Clﬂ“
. - 8) { 254kg/cm? | 20721:8/ | | = [
" Value of s (- I_ o g l = |
untreated pa( /ma#i - '
2 - R
Retention . ‘ -
it 1 ted s
. EIEAR : FCP Jus “
Tab¥e 4 of compression strenign | Of treated o I
Variation xposed in the roo — ‘ ﬂgﬁgﬁggﬂz =
e | v ; 7S %)
- EREE R e
. ﬁﬁiﬁiﬁ&ﬂ:$(%) s-' Variation on spe T%tjlz s
= = I RO n ' = iation on compre Variati L
#l | Positio Var trength ‘ o e cenfage o
- : l o s 1 : Varlsion strength
| stake | 2 's‘p f;t:*o g iﬁ' s if:: e
| e
| ! years
Prese}'vatlve' After 2 ' ;tf;fsr | _years ' s i e
e years | 272 | 45 | 1.5 l
| . .6
o2 | - 531 22 |2 £ |
| A 5.1 1 2406 e #
tachloro-| s | ¥ 244 oL i
pgg:iﬁ ‘ 2 ' i | 28:7 | - 3 } Standard value
?n kerosene l 7 | — 4.2 | | 281kg/m® l 268kg/m? |«
l 2
kg/cm
Tue of (1-8) | 213kg/em? | 219kg ; - |
Valu | |
raenion | kg/m? ; 5.47 ; 8.9 v 1 l 2.3 l —2.3=%7
R T :a
2 . « s :
2% 3 l B | 2.0 e N |
0. i 3 it _1 .3
loro: I ‘ :
pgn;i(l:h 0 5 i ' 52 g - ‘ 8 l Standard value
li)nekel-[)sOne g ! 11.2 ' | 293kg/ma ; 256kg/m ‘4—-
kg/cm?
£ 8 | 248kg/em | 207kg) | T
sl e ' | s | .50 l ‘
untreated pa‘ — — | - —
Retention . kg/m |
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Table 5. RIMMZPICHE X 7. Na-PCP U OEfERERL
Variation of compression strength of treated stakes (Na-PCP)
exposed in the room for long term

292kg/m3 | 32.4kg/m?® |«Standard value

!

1.48 1.33 1.48 1.33 !

HOGE S o (7 %o =
5 o x| BT EmmEeew) | EREELEGE) , i e
' of Variation on compres Variation on specific (%)
| stake sion strength ‘ gravity T%tasl'za?e mﬁze
| I _ R _
Preservative | 2 % f&*zl 1 & &*3‘ 2%t | 1 ER !s:?i::?i?ng eor? f<:om-
solution ' N After 2 After |1 After 2 | After || Ipression strength
! ° years ' years years | years |just after treating
2 l' —i3.s |28 | 0 ; —17 | 1.9%5.9
o —13.1 19.8 -0.3 —2.3
2% sodium- | oo, 128 b2 | —03 | -03 |
| 5 —12.5 | 22.0 0.4 0.8
phenate 6 | -7 ms | o0& | os |
I S ! 27,0 | 09 | 35 |
1 N v
\Ytilieat(éfi parts (1-8) | 240kg/cm? ’L228kg/cm~ l‘ 294kg [m? : 288kg/m? '«-Standard value
Retention | kg/m' | 820 | 7.8 | 820 | 7.8 |
" T |v” T T T T T
|2 | —s86l 189 i ~2.3 | -2.8 i 4.624.1
0.4% ' 3 - 7.8 | 19.9 -1.6 | it
sodium- 4 | =175 20.8 | -0.3 —1.4 |
pentachloro- 5 | —76 | 2200 | -0z | -3 |
phenate 6 . - 7.5 | 23.0 1.2 —0.8
7 - 2.7 | 30 ! L= |
Value of i
|

untreated parts (1-8) ! 227kg/em? | 278kg/cm?
|
I

1
Retention I kg/m?3

Table 6. RARMBAICEE e W-3 QUEH OFFEREZ
Variation of compression strength of treated stakes (Wolman salt)
exposed in the room for long term

POLEY Eemprew®) | #NEX |
. B BMEELR(D) |7 3
B B A Po;fltlon Variation on comp>res-: Variation on specific l gﬁsz?g%&{ta%
stake stake | smnjfr‘enégtf gravity ] ) Total average
P ’ese.‘"a‘i"e| | 2 HgEen 2688 | 1 4B g'jﬁgﬁiﬁ’f"oﬁfcom_
solution N After 2 l After |1 After 2 | After 11 |pression strength
l ©- I years years vears | years just after treating
' 2 -8 131 —0.4 1.8 | -4
| | | f ‘
2 % 3 -19.0 | 12.7 -0.3 0.7 |
W b 190 127 | 9.9 l 0.1 |
i 5 -1 ! 13. —2. | 0.
(Wolman Sa“)l 6 i —20.2 | 13.8 1 -26 | 12 '
| 7 | —20.2 [ 15.5 e 1.6 |
\Y:tl:eeatoefd parts (1-8) i 252kg/cm? | 233kg/cm? ! 297kg/m?3 ! 267kg /m® r—Standard value
Retention | ke/m* | 7.3 | 7.8 | 7.3 | 728 |
| 2 6.2 | 200 | —08 | —2.2 b 10.7x6.6
% 3 0 -t |oae =20 20|
Q.;,‘*a 4 | 16.9 | 19.4 | —g.? | —a.é |
n 5 17.4 18.9 -3. —4,
(Wolman salt) 6 " —17.4 21.7 I -2.3 1 -2.3 |
l 7 | —l6.4 2.4 | -7 ) -6 |l
X:tlll'taeat%fi parts (1-8) l| 242kg Jem? ] 214kg/cm? ! 301kg/m? ! 293kg /m? ‘«—Standard value
Retention l kg/m? 1.46 } L4 146 L :
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Table 7, EYMEANICKE INH) 7 - VYo FLES OEMEBES
Variation of compression strength of treated stakes (Boliden salt)
exposed in the room for long term
HOME* " BEEE DO *
1 EGHERERE) |  FREELRE) L g
y]— m ﬁl POSflthl’l ' Vanatlon on compres-’ Varlatlon on SpelelC ' Eﬁ??ﬂigﬁﬁ{t%@
st:ke : sion strength ‘ gravity lT%t:]‘Zajirfige( )
L0 ! e | |
Pr{ese_rvatwe 2 F fﬁ*zl g gR 2 F#% 1 #% ‘SZ;T:trﬁ,angeogfwm_
solution N. ' After 2 After 1] | After 2 After |1 pression strength
©- | years \ years | years years ‘Just after treating
b2 1 -8l 170 | 28 | 1.0 | —s.6x6.7
2% ' 3 | —95, 5 | 20 | 25 |
Boliden ' 4 - 9.2 17.5 2.5 ' 0.1
salt | s | —g3 | w97 | 48 | 1.4 |
S-25 6 - 7.9 17.7 3.7 0.7
|7 I | 203 ! 327 009 !
; ;
e O parts (178) | 28ikg/om? | 248kg/om? | 290kg/m? | 294ke/mt —Standard value
Retention | kg/m' | 6.9 619 | 69 | 619 !
L2 | - 95 | o-1.3 | 29 | —7.0%8.6
0.4% I e | 199 | -L6 | 1.1 |
Boliden | 4 127 1183 ~1.6 26|
salt s | -93( 50 | -13 | 0B
S-25 | 6 | -8l 182 | -08 | 1O |
| 7 | — 6.6 : 16.9 | 1.4 ' 0.4
X:tlgeeat%f:l parts (1-8) : 215kg/cm? l 255kg/cm? | 256kg [m? ‘ 284kg/md !«-Standard value
Retention | kg/m® | 157 | 1.3 e I e
Table 8, REMBAICKE SRR LAHIIEH OEFHBELEL
Variation of compression strength of treated stakes (boron compound)
exposed in the room for long term
CEOREY pemewpwm(s) | smEEcE®) |LEEEO
% WA l Posntlon ’ Varxatlon on compres-l Variation on specific Ef{ﬁ@&ﬁﬂ:@@
| stake | sion strength ' gravity T%tas{zajsiriﬁe( )
| g
4 » |percentage of
Is’;]eitefgstlve' I 2 % &*zl 14 &*3' 2 &% ‘ 14 variationg ox?com-
l No ‘ After 2 After 1] | After 2 | After 11 [pression strength
| ' | years years | years | years just after treating
l ‘ t [
| 2 oo I s |04 | =30 | -4.5%69
2% ' 3 = 9.1 | 4.7 -0.3 —3.1 ,
2% 1| -8l 54 | —03 | -1l
compound | 5 | -8l N | 09 | =33 |
RN
i ! - . l . ! . ! .
F i
X:tlr‘g;t‘; d parts (178 ! 229kg/em? | 209kg/cm? : 291kg/m? ! 269kg/ m? !«-Standard value
Retention ' kg/m | 6.78 | 6.81 ! 6.78 | 6.8 !
; 2 i -16.2 (a9 | one oo | o7ssg
0.4% —16.2 18.1 14| —6.2 |
g 4 —16.2 18.i 8.9 0.2
boron 5 6.2 7 | |
—1 17.0 -3.5 —0.1
compound | -162 | 188 ! -37 | o7 |
- | 7 || —16.0 | 17.0 | —3.8 -1.0
; -
untreated parts (1-8) | 252kg/em® | 252kg/omt | 30gkg/m? | 285ke/m® [«Standard value
Retention ke/m® | 159 | 2,69 1.59 2.69 |
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Table 3~8
Note * 1 & 8 A OMOTEBMOMY, D 2o0HFOFHHELMLOWF OB ETHL &
@ﬁ&fﬁ a 7[ Z)o

2~TRAEFYENKES, VI LB,
No. 1 and 8 mean both end parts of a stake before treating, and the average value
on two parts becomes the standard value comparing with each value on other parts,
No. 2~7 mean each part of the stake cut after exposing in the room.

¥ 3 KOHDFH{E, Average value of three stakes.

B oKD DFHE, Average value of two stakes.

W IBROROVDOELRD Fi(E, Average value of variation on No. 1’ parts of thirty-
five stakes,

BRICRELTEO e TNODH b, BERRETEILOOMERL &I, BHRMEIIC RO
POEAEEDEY, EHBEENEL TEIEERELS U,

SEADMDS L, 2FHICIAR, IIERICIRELREELLUNGLT, REMRRE, AMELHEL
T, BEEEOEERB U, T OfEHs Table 3~81LRLTH %o

A ORNEN OERRELECROSEIHEED 5L, 7 VA4V — MBERI 208N d 3 5HAIC
B 5h, MORBH TRREALEEDLSLVD, BLHLTIHMICH S,

2 EHOKMEN OFFRER 2B LTV 2300, EICW—30FLEIHETS %o
L3I 11 EHROBRESL 2 LVTNOEHESD, BESEMLTHS, &<ic Tavle3 7Lty —t
HOBAIAETH 5,

7V — b LB OMEBMOF L LR, LAY — b OBBAKSSEEOREE &b
KEALTEAF LD, ThAHHIREENTEELT AMOBEEZHEMS ¢ 2HAIEIENS
CEHE—BICEONTWAEETH 2,5, Tadble 3 DEELZOL D BHEHTHRFEIN B,

BREOEIC2OTR, 2vZdV—tiiE PCP X3 itiitD b Did, MEBKORE TIRIES
ZEBESEINT 248 HRIOBEE & HICEBATESMERL T, 2HFRICIEREL KEML R
3, LipL, 71— bl ERABANLIEONS, 1 ERTS 50~80% OATIEORINER
LT3, 2O &I ERBEDINCHBEFEND 50 b LI,

ZOMIE T NTKBUSRATE 200, BREZERELZLALENEN, Lil, £0bDITE
11 FHROIERERBEOEMAFE L.

ZDIHILENEBH LS, NELWHISERHEACKELTE L, EMRES ENT LS E
3, HZEAOXBILL2b00, KAMEZOLDBRAHOBREE L HICELTEHDEOH, EMiEx
AELICE & EMDFRFOBR ZRMEL o & ETIIRMIICH T HIC SR VND 3 - DEIERKLE
HWOBNMIEBBRELDD, oL TR, LhL, INSOBRRICKIMRERSIZNEBERS L
BORWZTHOT, COX)UHEMELLBERICOVLTIREL - & Lt LRV,

182, BEERINTOAHEATABIN AR LEZVHRENHKE ST ChoOMED
SHWEDSHMT 2 LHET 3O FBY» S Lhnnds, £ &b cORACE VA ESEEE ST
T, BEAEENEETIENI T ERETFEZL SN,

8. EAICHT DAMPIEEDOBBEH N

HEBETEIRENENO—2IC, WHCk T 5 MMM O AEK & RAICH T 2R5EEIDRRZIN
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HEROHREDOMBENSHIZ LT, BARBAEOYBICRAIRZLENITENDE, T,
BRICHT S NIHINAE 2, 3 DEARBITEIC K > THRHAERS dIc Ui,

AV ohicBREETEE TIIS A 9302 (1957) AMBIEAIOBESIRBRTE, ERREE JIS A
DOFETE ZAFAM%E AOTH 3, 2F¥DO b YICTFHIHERNT, Z0Oftid JIS A QFELE
LHoL, ASICHBERFEICENT, JIS A OFETREKTCRRABLTESDOTH 24, TORb

Table 9, 2 FRERFTIC& BRI HEER

The effectiveness of wood preservatives with SUGI sapwood

[an 3 | | [ T
D | | By | B | TEASR | geatat oEgE
'Cong‘en- 8 B,H ¥BYM | o @ M %)ﬁﬁﬁ.*zl .
¥ # tration Lﬁﬁw&uﬁ‘ Cycle of . Method | Percentage Observation
| of wea- of of Effective| on the test
I
Preservative | treating |Retention thering | leaching ‘weight loss' value pieces after
| soluti(o;% (kg /m®) test ' test | (%)| testing
) kg/m?) | | |
; 8.7 1__0 | 'Y 2.8~0.6' 100 A A A
1 | R '+ 1.4~1.0 100 A A A
2 e 2 v 1TeiTo8 10 4 a4
Sodi l |1 o | R i7~87 9% BB BC
ot 3.2 | Vv | 62~i85] 77 (B C_C
) f | o 1 i+ 2.1~ 0.5 100 (A A B
henat 3.1 i B
phenate I S | K T 72~i3j 7 B B C
0.4 l 29 | ! v | ul2~i28 70 |B B’ C
Na-PCP 1 | R | 11.9~37.2 43 1B'B” C'C’
( ) 26 |0 |V | 14l5~21.7 55 |B'C’ C'C
1.6 | | | 8.5~19.8 63 |'B B B’
| Lo | R | 38.6~49.3 I [CT ¢ ¢
02 | 1.5 | \ v | Z;m2~405 19 |C” ¢ C
| 1 | o | R “'7~37'4i 39 |[BC  <CC
1.3 | Vv | 26.8~28.2 3 C'C’ cC'C
' L 170 0! [ 0.9~2.1_ 100 |A A A
| v s | R ¥o0s5~01 100 A A A
| 2 15.0 L V| oB3~o08 100 |A A A
| ! l o | RO H09~0.00 100 (A A A
12.9 | | V. |+ 1.8~07 100 'A A A
[ 0 | ¥ 1.2~ 0.1 10 A A A
W- 3.2 i !
’ Lo : 5 | R +20~09 100 A A A
giskisso | 04 i 29 iV +1.9~0.9 100 |A A A
Type 1-1) | |1 | g0 | R+ Le~z2an 7e |AT CTCTC
L 2.6 | |V |+ 3.8~25.7 64 |A C' C'Ct
i e |_ 0 +1.2~+0.71__100 |A A A
] 3 R 41.9~+1.2 10 |A A B
0.2 L5 i V. |+ 1.5~2006 9 A C c
10 | R [F2s~a5 @ BB °C
1.3 | | V. +1.9~28.3 8 !laa cc
! 0 | k4.2~ 1.2 100 A A A
{ 1.3 .. O V_
I S RS 0 ~0.8 100 1A A A
2 15.0 | v l 1.2~ 1.9 100 |A A A
L ide | 0 | & LoiTid agia A
. v I+ 1.7~ 2.0 100
W-4 i 3.3 | o | i+ 2.0~ 0.3 100 A A A
| U T 5 T R ¥ 3~20 100 |A A A
(J1S Ki550 0.4 2.9 | LV l+07~33 10 |A A B
Type 2) ' ! | o | R ‘+ 0.3~ 5.9 97 [AA B’C
| 2.0 \4 + 2.4~12.9 93 |A A B C
' 1.6 ‘ 0 F2.2~+1.4 10 A A A
' 2 3 R |+ 3.0~ 1.6) 10 (A B B
| 0.2 L5 | V. {+1.3~0.2 100 1A A A
1 oo R+ 11~ 4.5 100 |A B B'C
1.3 | ’ Vo 11.6~35.0 56 (B’C’ C’'C’
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FEEY T ' | |
D @ B | | EEaee | MRS | TRRIE | BRHDOBE S
{ Concen- | l@  ®|H &0 @ g
S 7 | tration  FEFIBIVE Cycle of | Method | Percentage Observation
“ of . wea- of L, of Effective | on the test
Preservative | treating |Retention | thering | leaching ’welght loss | value pieces after
’ solution | test test (%)l Itesting
(%) (kg/m®) |
| I 2.3 } o} ! 1.5~10. 6. 100 _|A A A
l b7 3 | R 4o 3~ 1.6 100 'A A A
pentachlore| 2| 1t | | v ! 59~8.0_ 10 |A B B
phenol | ! l o | R L3~TgT 10 {A B C
| 10.6 {_V_ +o0.~58 100 |AA BB
| 2.4 | 0 | | 3.0~7.70 100 |A A A
. b} | 3 | R 1+ 0.3~ 2 8 100 A A B
(pcpy | O 2.3 | V. | _4.6~86 100 (A A A
I 1 | 10 R 23~166l 76 |B' B B C
| 2.0 A 9+ 1.4~13.6| 85 |A A B'B
| 1.3 | 0| | 1.7~49 100 A A A
T 3 R+ 08~47 100 |A A B
| 0.2 12| v 0.6~ 4.0l 10 |A A A
l ? o | R 0.7~28.20 64 [AC c
4 [ 1.0 | [ v 7.6~34.2) so |B B’ CrC/
: I go7 | 0 | 7.9~14.3 98 A A A
| ol T R so~87 92 1A AT A
;1 sz V. | 65~86 93 |A_ A A
. 2 [ 0 | R T 1.3~ 5.4 % |A A A
! T | vV | i~ad o |a A &
| T P B, 8~20.0 86 A A A
sote ol 2 2.4~ 4.3 98 |A A A
Creoso oo ody 8 by D STl 0 JA A A
! , T A
, 121 | L V. i+ 16~1.9 9 A A A
| 0.6 |0 | I 13.6~19.6__ 100 |A A A
| [ | 5 'I R ' 2.9~5.6 9% A A A
, 0| s7.4 v 2.2~ 3.6 % |a a A
[ o | RTTH28~+0.4) 57 VA A A
| | a5 | |V ie~tol o7 [A A A
¥ e | ! 0| 38.1~46.5| jc’ec’ere e’
W ® | s | K 13.7~45.0| ' ”
Control | l | v 41.8~43.3) ; u
of untreated | 1 o | B | 38z~ [ P
SUGI sapwood | [ v | 33.6~43.5 | p
| 12,5 l 0 | | 0.~ 1.2l 100 [A A ATAA
| 3 | R |+3.6~1.8 100 [AAAAA
2 142.5 : X :+ 1.6~ 0.7’, 100 |AAAAA
L + 3.1~ 0.9 ic0 |AAAAA
p%‘;‘gy“lg‘h; ! 6. 10 1 V. 1+ 2.1~0.6 100 lA AAAA
nate ;3.2 | o ! I+ 09~0.3 100 TAAAAA
) TR F 05~ 2.2 86 |A A ABC
|0 29 | v '4+02~73 9% |(ABBB B
i o | R I50~22.4 51 |BC'CGC’C’
[ 2.5 | v | '8o~21.6f 5 [(B’B'B’B‘C
Y 0 | __2.5~3.0 100 1A AAAKX
7 Iy 3 | R | 09~ L9 10 [AAAAA
inc-meta- 2 | 13.9 | \4 0.5~ 1.5 100 'A AAAA
arsenate i 10 R 0~ 1.3] 100 'AAABSB
9.6 v 0.2~ 0.2 84 |A A A A B’
(ZMA) 3.3 |-—9 L 0.6~ 1.2 100 TAAAAA
1 3 R+ 05~0.9 100 /AAAAA
0.4 |29 V. |+0.2~1.2 100 |AAAAA
t 10 R 1.2~10.6! 88 |A B'B'CC
| 25 | v | o~1.2 9 |AAAAB
17.9 0 : | 1.3~ 5.5 100 TA AAAA
1 3 R | 1.6~3.6 100 AAAAA
& & & 2 15.2 V__ i+ 0.6~ 7.4 98 |B’B’B’B’C
Copper- I 10 R | 20.5~36.7! 32 c’crc’ec'c’
formate 11.6 | v l 1.2~36.1 54 IA c c/cre’
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1 = i =
il . _
% ;&E g | WM%EU’F ﬁfﬂ%iﬂ% %ﬁ%’y; - lﬁ’éﬁﬁ@ﬁ%*s
Concen- 7 .
3 #1 | tration ({FEHRIGRE Cyc]e of Me(t)l;od Perc:?tage Bffective 8251?1;;3:;2?
of wea- . . I st
i i Retenti thering | leaching | weight loss| value pieces a
B Dot Rl test | ) esting
kg/m?
&) (3/4 )‘ 0 ¥ 2.9~ 1.8, _100 |AAAA 2
T 3 R ¥ 1.1~ 3.3 99 ﬁﬁﬁﬁ;\
0.4 30| iV i+ 2.8~0.6l 100 ALAAL
1 o | R Flo~zi 76 TAACCT
2.5 LV 0.6~40.0, 75 IA BBEBC
174 - | R 8'3: ;'8: ]g? :A AAAA
2 1520 | ' v. | 0.5~07 100 |AAAAA
] R T 02~ Ly o [AAAAA
Boliden 0 | v | o04~1a 100 |AAAAA
13.6 | A
salts-25 : o] 0.~ 1.5 10 |AAAA
136 ' 5 1.0 100 (A AAAA
L s v e %0 |AAAAA
o4z ] R O'SNfi 2} 2? A A A BC
R 1.0~
j 55 : 10 : \ 0.5~20.6, 89 |A A AAC
' |+ 1.4~ 0.6, 100 |A A A A A
| 164 . . 2.1 100 |AAAAA
N P ‘ v | a5 1% |AAAAa
LT 1 R ogm2e i [AAAAR
13.3 | | \' i 0.5~ 1.4 99 e
3.2 | o | '+ 0.5~11.5 89 A A B'C
C M R | 6.1~17.9) 8 |B CCCC
S 0.4 1 85 | V| s50~153 8 |C cccc
. | S R 42~y @ (BB 8'8'0'
(J1S Ki553) 2.6 V | 7.4~26.0 64
- B B C7CC
oI T 8.0~38.9, 50 |
' 1.6 48 c oo
T R | 16.5~26.2 icrereree
0.2 1.5 [ v 23.1~g§.é1 gg coces
R 18.2~32. ,
14 o |y ey % ig 2244
e I A e [eeeet
2 | e |8 ! v | S otondl 2 186 6o
1 . - 5 - r _7
Chromated U TR mssss o |CCTCTCTC
zinc chloride ' 12.3 ! 10 I v | 13.1~46.3 14 cecc
i 3.4 ! [¢] ; o l 29. 3~36 51 22 :C C’ o7 o C,
czo T S B ‘8:8'(; o
04 | 29 Vo 29.1~41.5 12| ' crc
| l R 1 15,5~43.2 21 |C,C,CIC,8'
2.0 10 l V | 30.3~38.2. 17 _|C'C'C'C
158 10 | 0.4~ 1.8 100 TAAA i i“
U T R 24~ 100 10 (AAA A
2 4.4 | . v !l oli~1.0 100 (AAAA
1 | R 1+ 2.4~ 1.2 100 |A A AA g
W-1 mo (' | v o~2d 00 |AAAAA
(JIS K1550 3.9 0 1 j+ 2.3~ 1.2 100 2 2 ﬁ ﬁ 12
) ~ 4.0 100
Type 3) : 3]y GOSN AAaaa
0.4 3.0 | . : 3 3
i R I 1.5~20.1 82 lB B’C C 8
' 2.5 10 V| 2.8~31.7 g3 IBCCC
Bl e o
¥ 2.9~ 0.
2 144 3 |V | o8~23 100 |AAAAA
1 R |+20~1.00 10 [AAAAA
W-2 136 | 10 V. +22~0.8 100 |AAAAA
5 |0 | I+ 2.8~ 0.6, 100 |A A A A A
IS Risse 32 [ R |+1.8~+0.9] 100 'A AAAA
Tyvel- | .4 3.0° 3 1 V. +30~+1.0. 100 |AAAAA
! o | R I+2.9~+1.20 100 |A AAA A
2.7 ! . V. |+2.7~ 5.6 9% |AABB
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P
g O gﬁ%ﬁg %Mi? %ﬁ%’?é S RO
oncen-
E- #l trati;m AT E! Cycle of Met]}od Perce?tage Etfecti Obste}fvagg:x
[0 wea- [o] o eciive | on e
Preservative | treating !Retention| thering | leaching | weight loss| value pieces after
solution | test test (%) testing
(%) (kg/m®)
A ¥ 4w g B 0 | | 33.2~49.4 ccecrc e
X BOH 3 i % [ 38.0~47.4 ”
Control. . 41.8~44 4 ”
of untreated 10 | R 1~ 33.9~45.0 ”
SUGI sapwood, i \4 33.6~43.7 ”
39.3 | 0 | 1.2~ 3.3, 100 |A A A AA
! | 3 1 R 1T708~55 9@ [BBCCC
| 5 sng | .V | 0 ~12.i 87 |[CCCCC
| v, R 23.2~21.1 2 |crgrerere
' 31.3 | | v 20.2~28.8 21 _|crecrerer e
[ 7.7 o | 0.6~89 8 |B'B'B’CT
! l 3 | R 14.9~19.2 58 |[CCCCC
woe @l b 7 LV 13.1~20.6 43 _|crcrererc
' 1 0 | R [ 2095~28 38 [c'ccrerc’
CuSO, 6.1 vl jo.a~27.1] 23 |C’CrC/C'C’
3.9 o [ 5.4~11.3 75 | B’ BB’ C C!
1 s | R 10.2~20.3 65 |B B B B C
0.5 3.6 | v | 164~2.5 3 |crererere
1 10 i R | 21,4~26.8| 0 1crcrererc’
| 3.1 | v | 24,4~28.8 16 |crecrere e’
| [ 15.4 o | I+ 0.2~0.4 100 (AAAAA
j 3 ’ R |+ 6.5~ 2.2 100 |AAAAA
2 14.0 V.  144.6~40.5 85 | B’B’B’B’B’
t f | R 1 26.2~34.8 27 |[c’c’c’c’C’
+ v LB | q2.1 (O v | 17.e~29.6f 271 _|crcrcrerce
! o ! [ 65.1~14.4 73 B B’C C C*
3. !
compound Y0 5 | R | 27~30.1] 3 |BCCCC
0.4 2.9 | V. | 22.0~21.5 24 |C’'C’C'CrC!
l ! ! o | KR 30.7~35.4 15 |CCCCICT
2.5 | v 17.1~31.8 17 |crerercee
P ] 0__| | 20.5~40.5 cc oo
¥ B ' | R 33.1~48.7 crcrerer e’
Control. 3 i v 1 30.6~26.1 crcrererer
of untreated ' f 10 | R l 32.4~49.3 c’c'c’cre’
SUGI sapwood | n [ v ! 26.1~37.4 C’C’C’C’C’
! | ~
] 614 | 0| [ 2.6~10.3 100 A A AAA
Creosote oil | 50 ’ 2 I ;3 | K | 2.9~ 4.8 100 |A A AAA
heavy ol | 55 | 529 | [ v 5.0~80 100 |AAAAA
mixture | | U o | RTTra~3g a0 IA AAAA
j . 423 | V. | 1.9~4.9 100 (AAAAA
. 634 0 | B8.6~11.1] 100 AAAAA
Creosote ofl | g5 I 2 3 R 02~4.6 100 |AAAAKA
he?"ty oil 3 | so7 | V. | Se~é67i 100 |AAAAA.
mixture 1 R T 1.6~ 3.1 100 |AAAAA
| 267 i0 \ \ 1.2~ 3.0’ 10 (AAAAA
P 95; 0 | 4.7~ 9.9 100 A AAAA
Creosote so | ‘ R 2.0~ 2.9 99 A AAAA
coal tar 50 | 52 v 2.6~43.0 93 |AAAAA
mixture ] 10 i R I 0.1~ 5,0! 100 A AAAA
| 473 | V. | 0.2~9.0 100 |AAAAA
I 503 ! 0| i 7.9~9.4 100 'AAAAA
Creosote 5ol 2 | s | R as=ey o [AAAARA
coal tar B 2 V. | 5.0~6.6 100 |AAAAA
mixture o o | R i+ 0.4~ 3.5 100 |AAAAA
| 459 | v 2.5~3.60 100 |AAAAA
CCA ' 15,6 0 3.4~ 4.8; 100 1AAAAA
(IS Bagse ) 2 14.8 3| | 05~1.8 100 |AAAAA
ype 1) ! | i
13.9 10 ! | 1.8~ 6.4 97 |AAABGB
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| D i MEMRIE | WHRR | EEEIR R OB
Conten | @3 B | O g 7 ]
E- 3 I trati Iﬁﬁ‘l&lﬁ(i Cycle of | Method | Percentage Observation
f wea- of of Effective | on the test
Preservative | treating [Retention| thering | leaching | weight loss | value pieces after
solution test | test (%) testing
(%) (kg/m?) | i |
i 3.3 0| 0.2~21] 100 'AAAAA
cca 0.4 32_0 s R | 0.9~ 6.5l 10 |AAAAA
1 |
(1S K554 | 29 | 10 R | o4~19d o8 |AAAAB
e 1.6 0 i 0.9~ 1.9 97 |AAAAE
| 0.2 ' 12.5 3 R ! 0.5~ 1.6, 9% |AAABB
2 ! [
| | 1.4 10 | R | 0.8~1.9 97 |AAAAB
A K0 i 0 | 20.5~40.5 yc’crerc’e
® OB M ' ‘ R l 33.1~48,7 el iR eIl et eld
Control [ sy 30.6~36.1 |crcrererce
of untreated l f R I 32.4~49.3 crcrc’c’ C'
SUGI sapwood . 10 | v | 26.1~37.6 {C’C'C’C'C

& Note:
*) R=

REpfk 2 KiR 25°C 48 2! oAb 1BHB®RL, &1BREE24FH60°C ¢
®t+5.

The test pieces are immerged in running water (25°C temperature and 2//min,
velocity) for one hour, and they are dried at §0°C for twenty-four hours after air
drying for one day.

REpE2 7T r— 2h¢, 50mmHg ¢5 SHIBEL, KBk LIEdy 50cc DK (25°C)
AN, WERCL L, 55% 30mmHg ©10 %, LA UBEELTHECLELTHE

RhHL, 1 BRESE, 2485H60°C cigih+ 5,

The test pieces are set in the desiccater, and the vessel is formed a vacuum of
50mm Hg for five minutes and then 50cc water (25°C) per one piece are
introduced into the vessel. After that, the pressure in the vessel is come back to
atmospheric pressure, and after five minutes, the vessel is formed again a vacuum

of 30mmHg for ten minutes. The test pieces after this operation are dried at
60°C for twenty-four hours after air drying for one day.

P-ABHORERIR

) BIM= FRHoRREsEP) <10

Effective value=

P —Percentage of weight loss on the treated test piece
Percentage of weight loss on the control test piece (P) %100

*3) B X 5345 Decay grade by observation.
A g 2 No decay.
B : & AT MR OB Partial slight decay.
B': 2@ BEDE Slight decay all over the piece.
C:EfAmic iz L\VE#H  Partil severe decay.
C': ML LWES Severe decay all over the block.

DICRE—EED DELIZ X 2HBRRETL O SO0 3 MEDHHERAO
KERREIUT Table 9, 10IRING, RPWHRHFREULTR LH 2013 IS A OB EE K
U, V BBE—®EERETS 2, i A—FPICdBHBSEHRIATI N > THO B0, T3 TOERHS
B—-HcAgEh, 2onRH OERBOROFLEHSINEOHIICHAO ST 3,
COBBHERLEBNMCEY ZMAFERERLNTA 3L, AFRBFE2AVER EFAOLBOR A
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Table 10. 7R ICX A B EHEBREESE
The effectiveness of wood preservatives with BUNA sapwood
T ] ! ]
| oW | oy | 5| EERVE R OB
Concen- ' i HlF BN o m @ whme ]
- # | tration |FEHWIE| Cycle of | Method | Percentage . Observation
of wea- of of Effective | on the test
Preservative | treating 'Retention | thering ' leaching | weight loss| value pieces after
solutie)n ( ) test %) testing
%) (kg/m® |
' 121 o0 | l 6 6~13.0 8 |B B B
[ . | R | =50 B BB
2 | [ Vv 3.0~23.0i 77 |BY B C
| "o | TgomisdT m o (BEOBE
Sodium ‘ 10 4 | V| 15.:8~29.0 53 |B'C _CC
- ’ 7
pentachloro- 25 [ [ 40.5~49.4] 8 | CI C' C,
phenate 1 3 R | 32.0~41.2 21 |1C C C
0.4 2.2 V| 34.1~36.4 21 |B' C C'
1 10 R | 42.2~49.8 i jC’C  C'C’
(Na-PCP) 1.9 V| 87.1~52.4 5 |crer cre
1.3 0| 44.0~54.8] T 1’ ¢ ¢
[ 3 18.9~59,9, —16 1C’ €’ C’
0.2 1.2 | V. | 45.2~542 -1 |C' ¢ C
DN AN 25 A
1.0 | | 47.2~52.0, ~ ‘ !
i I 2.8 | 0| [+ 1.5~ 0.3 100 | A 2 2
[ R [+0.9~+0.4 100 [A
2 | uz.o ‘ S |V |+1.3~40.3 100 |A A A
L[ R FresEiz o0 (A A A
W 10.4 V. +ie~+0.70 100 1A A A
-3 I 0 Y2.4~+2.0 10 A A A
’ R [+z.a~+2.00 100 |A A A
(Jlfgy;ﬁl???) [ 0.4 | 22.3 3 1 v 42hi~+78 100 A A A
, 2 10 ‘ R |+ 1.8~18.1 88 A B CcC
| 1.9 v Ti3ls~aziy a7 |BrCr Cre
1.3 | 0| [+ 2.6~31.4 7 A C _C
2 5 R 3.1~45.1] 56 1C  C C
0.2 L1 | v B.7~41.8 17 |C © ¢
{ 10 R | 18.6~49.1] 29 ‘ ¢c¢c7 C'ey
1.0 | V| 46.6~6l.L, —14 |C'C’ C'C’
\o12.8 | 0 [+ 1.4~ 1.9 % (A A A
| 5 T, | R iz~ in4 % A7 &%
2| a2 | VvV | o~15 % !a A a
1 ’ | ] R 0.6~ 1.4 98 ]A A A
W y 102 | 10y , 0.7~ 1.2 %9 |A A A
~ i 24 0 [ 0.6~ 0.5 99 A A A
] R |+ 0.0~ 1.6/ 9 A A A
IS Baos0s 1 0 A2 BE V. i+07~0. 100 |A A A
i % ™ o R |+ 1.2~50 9% |A_K B
b7 ! LV | 2.1~27.8 75 BB B'C’
[ 1.2 0| I 0.9~20.9 79 |A B C
3 | X ! 1.8~23.3 & |B B B
BRI A e o e ot i o
I o |10 1 v ! 4.1~46.2 33 iB c cre
| 7.2 I 0 [ 27.9~33.8 3% |B’ C O
B 5 R [ 16.5~44.5 29 B C T
2| 6.4 v 11.0~32.6] 48 |B’ C C
I R 17.0~34.5 45 B C C C
| 5.8 10 v 18.5~39.4 38 |B'B’ C’C’
Pentachloro- T ) 28.641.3] e ¢ T o
phenol | R 36.851.2 L A oL
0.4 3 L v %.0~78 9 |C' € ¢
o) Lo v meed RS 8 €
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Crotren- I g] le of l\j/il tl%zl Ia’) aﬁit B | W Observation
] i ercentage
® ?ﬂl tragl;m AR R wgg-e ° eofo of Effective | on the test
Preservative tr?ating Retention tthering iea::hing weight l(c;zs) value gie:_es after
solution est es esting
BN _(ka/h) 7.7~36.5] 49 B’ B’ B’
0.8 0 17.7~36.
R 1.8~24.9 72 B” B B
0.2 o7 3 v 2.2~33.4 37 |B’ B’ C
1 R 27.0~49.8 24 cr C c:
| 0.6 ) 10 V | 16.2~46.71 25 |B’C  cC’C
| | 49 0| | 4.0~6.7 10 |A A A
) 5 R 2.2~ 9.2 9 |A A A
' 100 425 \4 2.1~ 2.3 0 A A A
1 TR 0.3~ 9.5 9% |A A A
| 374 0 | v 0.3~ 4.1 9 (A A A
I 77.8 0 | 0.2~ 4.3 9% JA A A
» 7 ' 3 | 5 |+ 2.0~ 0.2 ;88 ﬁ ﬁ g
i 69.1 ) + 1.4~ 0.3
Creosot oi | z T R fros~09 10 [A A A
| 61.0 10 | v l4j.6~+0.8 100 |A ﬁ 2
0| 0.~ 1.1 _100 |A
| X 3 | R pre~togr 10 A A A
10 34.5 V |+ilo~1.9 10 'A A A
? R |+ 1.0~ 0.1 10 |A A A
29.8 | 0 | v |¥is<es oa | A - é' C,é,
7+ ] 0 | 46.8~52.5 | C
BTRH l TR | 39.0~54.8 CTCTCT e T
Control i 3 | v | 40.5~48.7| jcrererer e
of untreated ' ‘ 10 . R 1742.,3~52.2, ] c: C;C: C: c:
BUNAsapwood| i | | v | 29.7~32.3 | C ?A. i i g
! [ | 1.2~ 2.0 100 TA
N . R [0~ 1.8l [AAAAA
2 1.2 s v I~ 1.9 100 AAAAA
; l | R | 0.3~ 1.6 100 'AAAAA
Sodium-o- | 97 | 10 V 14 01~1.4 100 (AAAAA
phenyl- [ 2.5 0| T 0.4~47.6 __ 52 _|A B C'C'C’
Phenate ' R | 9.4~46.3 47 | B BC’C’C’
04 | 223 3 . V | 33.2~48.7 i7 ,C’'C'C'C'C’
3 R [ 29.3~52.5| 18 [C’C/C’C'C
T . 10 V | 39.4~48.81 37 |C’C’CrCrey
T 2.1 0 [ 2.8~3.5 100 |AAAAA
|1 ‘ R | 2.5~2.7 100 AAAAA
, 2 | 1.2 . V. 2.0~2.5 100 (AAAAA
Zinc-meta- | 2 | R 23~ 3¢ 100 [AAAAA
arsenate . 95 | 0 | v 2.4~19.4 82 ,ABDBCC
! 0o ! . 1.6~ 2.5 100 |AAAAA
(ZMA) 22'4 | TR | 2.4~13.4 94 |C B A A A
| 0.4 2.2 | V | 1.2~27 100 AAAAA
2 | R [ i1.7~8.8 99 |A B CC ¢
| N 10 V | 1.1~38.5. 64 |A B CC'C
12.2 | 0 i | 9.5~12.9 99 'AAAAB
) ' ( R T 1.8~38.4 50 [A B'B’GC'C’
2 09 2 |V | sa4~ag 16 |CrCrCrcrc
% B @ | | R mag~gEg g |CrCreicre
9.7 | 10 V | 35.6~45.8 13 {C’C/C’C’C
Copper- 2.5 0 19.1~46.2 30 | B’ C'CTC’C?
formate ! R 25.452.3 24 [C’CTCC' T
0. | 2.2 3 U vy 2.6~49.5 16 |C/C'C’C/C’
| 1 | o | R ‘ 25.4~57.6 7 crerereret
1.9 LV 44.7~46.7 7 |crcrercre
"Le [ | 1.4~ 1.8 100 |AAAAA
I R | LI~ L9 100 AAAAKR
Boliden salt | 2 10.8 s |y 18~2:6f 99 |AAAAA
‘ [ R 1.6~ 2.4 100 [AAAAA
5= | |96 | ' | v 19~2.8 98 'AAAAA
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Concen- m KA OEM | O W HE| whmk
E # | tration [EARILE| Cycle of | Method | Percentage Observation
of wea- of of Effective | on the test
Preservative | treating |Retention| thering | leaching | weight loss!| value pieces after
solution test ‘ test (%) testing
@)l (kg/m*) .
2.4 o' U 1.2~ 4.4 100 [AAAAA
1 s | R T ri~a7 58 |A C'C'A C’
0.4 2.2 V. | 21.5~38.9 31 (C CrCrerce
1 ' R 7.0~46.3 43 1C’C’C'B ©
2.0 \ 55.9~63.9 0 jcrecrerere
1.6 0 I 3.5~46.0 52 |B’B'C C C’
' 7 s ' R l 8.6~3.2 42 |CCCTBE
2 10.9 | V| 3.0~16.8 8 (B'B‘B'C'C’
1 o | R 19.1~45.7] 49 |C'B B B C’
| 85 | V_ | 5.2~167, 79 .C B B'B'C
s 0 | 46.9~65.3 0 |C’C’C/C'C’
R T 47.9~57.2 0 |c’cecrerey
ACP 0.4 | 22'3 B 3 | v . 35.9~59.2 0 C’'C’'C'Cr ¢
(J1S K1553) Co o | R ' 47.7~62.6 0 |CCCTCT e
| 2.0 | v | 44,6~55.7 o |crcrererce
g2 0o 1 38.7~59.7 0 |C/'CrC"C'C’
! s | R 37.8~61.0 o |[CCceTeTe
0.2 l |8 Y v was~seel o |Crerercrer
1 0 | R 49.4~59.5' 0 Jcrcrererer
| 1.0 v 43.0~58.8/ 0 |C'C’C/C/C!
| 1.6 0 | [ 49.9~57.4] 0 JorCrereT
I 3 ; R 44.9~58.5. 0 [ ccoccece
Chromated 2 i 1046 V | 51.9~56.4 0 tcrererere
¥ 2~ | 7 ’ ’ ’ !’
Semmet| | W T 13 Bray 9 9ggee
[ 25 [ [ 149.7~%8.9 0o cccecre
R | 49.8~58.4 o jecrce e
(€z0) 0.4 | 22,1 3 1 v o, 48.7~55.3! 0 |C’C’C’C’C
Lo o R | 46.1~54.8) 0 jcrcrererer
L9 | v 42.5~56.5 0 |C’CrCrCrer
I 115 | | 1.2~221 99 TAAAAA
1 l R [70.9~ 1.3 95 A AAAA
2 10.6 V. | 0.4~ 1.0 9 laanaaa
Woi } l o | R 04~1.0 100 TAAAAA
8.8 V. |+o0l~o08 9 AAAAA
18 2.4 0 [+ 0.2~ 1.3 100 A AAAA
“ ’II‘{ylpse%) 1 5 | R | 04~1.5 100 'AAAAA
0.4 2.3 \% 0.1~ 2.0 100 |AAAAA
? 0 R 0~ 0.9 100 |BAABA
2.1 V. | 0.3~13.2 92 |[BBCCA
11.7 0 ' 0.7~ 1.3 100 AAAAA
1 5 R 1 0.4~ 0.8 100 A AAAA
2 10.7 iV 0.6~ 0.9 100 |AAAAA
We2 ’ 1 ” R ‘+ 0.1~ 0.3] 100 /A AAAA
9.4 V [+0.2~09 10 AAAAA
1S K 2. 0 [ 0.2~13.1 95 |CABAA
d Typgs_%) ' 13 3 l R |+ 0.1~ 9.4 97 'C’'B AAA
0.4 2.1 | V. ! 0.4~ 1.4 99 |C’B’B’B’B’
2 0 i R | 0.5~ 2], 99 A AAAA
1.4 v | glamazigl 64 |B’C C B'C
7 7 &M 0 | | '52.5~64.8 [C’C’C'C'C,
B oY R s | R 39.0~54.8 rcrc’c’ecrc’
Control LV 40.5~48.7 C/'C’C’C’C!
of untreated R | 42.3~52.2 c’c’crcre’
BUNAsapwood | 10 V| 39.7~52.3 C’C’C'C’ C’
29.9 0| ~129.1~31.9 22 |[BBBBGB
- R 18.6~31.1 22  BBBBB
ﬁc“%o, Al s | 03 3 vV } 20.4~336 43 |CCCCC
0 0 R 123.0~23.0 39 'cCCCC
| 23.7 V. | 18.4~26.5 5 |[ccccc
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Concen- [ H1H ¥ o0 ARt
# # | tration |FEFEIE| Cycle of Method Percentage Observation
of wea- of of Effective| on the test
Preservative | treating |Retention| thering | leaching | weight loss | value pieces after
solution test test (%) testing
(%) (kg/m®) ‘
l 6.4 | | 271.2~28.2, 31 |BBBBB
1 s | R 25.7~32.8 31 |[BBBBB
! ' 5.4 v 28.3~32.6 a8 | B’B’B’B’B’
9 1 R 29.5~38.0 29 |BBBBB
WO s L 4.8 o |y l 24.5~38.7 34 |B’B’B’C'B’
CuSO, ] 3.2 |0 1 | 27.2~28.7] 31 BB BBB
1 s | R 25.7~328 3i |[BBBBB
0.5 2.8 V. | 28.3~32.6, 38 !B’B’B’B’B’
2 10 R 129.5~38.0 29 'B C B'C B’
2.5 \_ V| 24.5~38.7] 34 |B’C C B’B’
13.0 l__o ‘ ' +0.1~ 1.6 100 | B’B’B’'B’B/’
2 3 R T 3.3~15.5 80 'B’B’'B BB’
2 1.4 V. | 0.i~0.8 65 |B’B’B’'B’B’
2 R 8.7~ 2.9 55 | B’ B’ B’ B’ B’
* Y RILEH & o v | ogizdd % 188 Eé
Boron 26 |__0 | | 19.2~32.3 42 |C B"B’B,B’
compound i 3 R ' 26.6~37.5 27 "TB’B’B’B’'B’
0.4 2.3 1 V| 40.8~44.2 11 |B’'B’B’B’B’
1 10 R 31.6~43.7 15 | B’C C B"B’
2.0 | v 42.4~47.3 6 |C’crcrercee
- 0 38.8~56.2 c’crecrec’
b ;T g 4‘% 3 R 45.3~49.2 c’c’crere’
Control V | 43.9~52.6 crcrerer e’
of untreated R " 42.3~52.9 c’c’c’c’cr
BUNAsapwood | 10 V| 43.1~54.3 C’C’C'C/C’
416 |0 1 | 34~5.1 9 |AAAAA
Creosote oil 50 1 3 | R | 08~95 100 [AAAAA
heavy oil 50 344 \4 1.6~ 3.0 99 AAAAA
mixture ! 10 R 7 02~25 100 [AAAAA
264 V. |+ 0.6~0.1 100 'AAAAA
405 |7 0 | | 2.9~5.2] 100 |AAAAA
Creosote oil 75 2 3 | K | 0.3~ 2.1 100 |A AAAA
heavy oil 25 337 | \'% 1.8~ 3.8| 100 AAAAA
mixture l ! o | R l 0~0.3 9% TAAAAA
o 247 iV | 0.2~0.7 100 |AAAAA
a7 | 0T I 2.0~ 3.7 100 |AAAAA
Creosote oil ’ 2 5 R T o2~17 1o AAAAA
coal tar 50 388 | ° |V | 1l4~1.9 100 {AAAAA
mixture l 1 10 ‘ R l +0.2~ 0.4 98 (A A AAA
21 v +0.2~ 2.2, 100 A AAAA
o447 [ | 1.8~ 2.9 0 'AAAAA
Creosote 1 3 R | 4+2.4~ 1.5 100 A AAAA
coal tar 360 | .V | o6~1. 100 |AAAAA
mixture 1 10 R 7+05~24 Ico [AAAAKL
| 255 | v | +407~1.2 100 |AAAAA
S o o oA [ [ o I ] 38.8~56.2 ccreece
B ﬁl 3 R 1 45.3~49.2 C'C'CC T
Control . . \4 | 43.9~52.6 crecrererc
of untreated ! R | 42.3~52.9i c/’crcncrC’
BUNAsapwood | 10y 43, 1~54.3 | C* C’ C’ CHCY
¥ Note:

*1, *2, *3ix Table 9 L @EL

*1,

#2, and %3 are the same in the Table 9.
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ERLIT 2, 3OMHNEBRNT, BAEROENSDI, PROVIUSNE {IE-T B, FHEERMER
¥0E, FUaHDBRBREETROLEOS O, hREOLITOBIRE T HHIERI+0 6 208, #EE
B0t 3 E% i3 10 Bl & 755 SN NESAMIC TR b DL, &< WBONOLDEHDH .

MOPFHERREANBELZLANTH 2 E, 3 E F /0 10 BORBEIETE I8 80 LITIKE - 7
DL, REFHADOHT 10 ELN DR FER DS DZ . 7078, FHLAY (HlkER, B 3N
HEATREBTBOBREET LT3, FAOHOMPRNE T8 IERLTO S, Lrl,
H ERLOAROEASEREAGHHTEITL TN E0T, TOBH T BHFBERE—KL T2,
7, PF oo W—1 @iERCREFICHAFEE C BTO 25, EARBROMERES CRIFT,
ARFEDEA L ORKRELIE > T B,

TrEBREHROESR, PCP, Na-PCP, ACP 4HEDRY 2/ un7x/— DLREDER
5 PRDBVEPETHL VRGN BED oNZODIL, HRD BT, TP hicBlRshTH
5, EHBEBEL THADEOICED - T 2 EEMEND 5,

RRRIEOTKE ERE—FEBEOEL, FLRBEOLHRBELL TR EVLOL I TH D, HiTR
ROBRTEHITVREUERINWOXITH S,

WH, JvdY— Mo UIKEThEEME foid 3~ 4 —VBEYD & 5 18 RBIiEH O REBEEIC
BOT, HBHERBLENAESE2TED, LidiaT, SHERSLDEDETH 2, BBEZ
DHDRF o7 KT LT o 7c DT, T OEADERBAIHEADRBICL 5 bDEEL N,

PEDXSIC, BRICEY 2BEZNEERRES S BAOHEBRBRELEL TA 5L, 3 DENER
DB THITYEITY B & 5 REATHI SN, KEABATOHAEHEBEO bOBEN, LL,
ZRRRTRIFEHOTHIHARBR TR KBS ONBBREOLTOBHICE L Rbhli. cOTER
5, ERNRBRICET AMEREE D > L FUL K TALERD 30 FHRMOIEAOBRBICIT BT DORE
BEFHORE OMEZE VSO EHBTER 2 Wikh S 5. RER OMifE Na-PCPLPCP 1CRENK
X, AFXDOHAET FOBATHERBICRNL >HBEZATVADT, LEICK » TREERDOSH TI
s RERORRY TREAERTE D LENSD 2,

5B, ENAREREFARBERS OMEBRIC VT, KBS HOULIRHTETETHE,

9. ¥ & &

HHACEOT, 10FERELINEROWEERY, HELL, BHREOEL, EMOBKRELHAL LD
WTHESHENICE LHTHAH, FATBO T ERHLMPP LA TEALNE, ZCTHoD
NBRREIFRICRL B DO P LN o1 TNPAURAZATHUDN T 2HERS, SHidH
L striBomEic AT TEREFMTETHILELON S,

ELARBERIHBOBRTH LD, CCTLONALKZEHOHMCE T AMAERE DS T,
OORECEY BBAOERETH LT AT LR TELN, &, LEARKLKHOPIZVRL TR
BRETIN -7 & LT, SEFAOSKRREICET 2 MEH ORI ZDEHH S 20 LS,
AP OHINBERR HZVEDS RO TR BOHEFZ 6N 5,

ENRBERETAABRER LI EABREPTEREO BB NICLY, PEOEE4HROS 2 &M
HohERo7cht, COMEIEQICHENRC LUEOTHORRCHARITEITETH S,
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10, # B

B FERRE A SO T > TO AHRRICE T 3, PELHEAOICEROBERBICONTHRET
3, :
Hid R ¥4 % A, T 3 X 3 X60cm DHOT, 30em i BS TREETE > 7o #EFIR
MR AROTAEE 1 E@EL, WERER AkBRAM, FREOELLIREFIAT diEaL»TH
Flie ZONAHBORELREE, 2¥DcBVTH b,

1. gk Table 2 OL BV TH->T, MDY ORBELIHiId, W EE S 3FICHL, O
PrR3MhTROM LU TH 205, Hi L2 1045 TS TLPHR ZHEB SHETL TR,
BT, BEDOLHEOEDII T TIEMIETNEHDONBND, 714 Y — D 1/10 TH
HL72bD, THOBWIRE T 16~31kg/m® Db DI 722 NIZ EPFEMSAETL T, JIS K 1550
® PF Ro#ATiz W—1 (3§D OHE BRI 7kg/m® LI ETH 10FLNORAFERTD 3,
Z0f W—3, W—2, W—4 OICBIBINIETFTT 2L 5 TH 305, 7keg/m® Pl EORKE O
2 I0FERTHHEB|ITNEZERF LB,

PCP 3Tz EzhEnr {, Na-PCP L REMOEERI 7 RURLABEITFATIIZLAEY
BhEvohiihots,

BHARSH. SRERSR7S & MLABLNPBAOBERERICOT L TH 508, H EDKROFHRLLLEE
DT T,

2. IO BOSKESMIT, Fle 2~ 9 (CORT & B0 M0 2 4506 O O &KEIZ 40~60
ZicHL, LM TR 100% DEDbOBEL>T, HLEBFRZWTIRS 15~20% OAKETH -7,
JEHHT OV T, KRBT LR U & 5 B AKRATH LR 1o

3. MEMREOEIC TR Fig. 10~17 IKRT, KABEFERALRICENT, FEOHTEL
LICBELFEL LT %, HNEOE S KEREORERL TH 258, RUROHIHREIMERE
EUMIT-1aN

4. BWRNICHE U CUBR OB FERERUCD0T, 24EHE 11ERIZMEL 7ok55% Table 3~8
WRTe WIND, 2FRIBIBMEREX D EDET 5 SHURICH 205, 11 F&iTIMT 2 MAICH » 7o
IO DEROEHARB YIS R TRV, BBATARINTREINSRACREIN TS, Dl st ¥
F:Z UL 1 L AN N &7 MY (S NATES L P2 oY Iy o

5. MEBRICHA SNIBHIOBAICEYT 2R UABRKERE Table 9, 10 1277, A+¥RBRHA%
RO HERUII RAEFAORRE L R LU T 3, KRR ENERTREL, FAOMPTII BIFTEE
AL, W—1 RERTRBIFREREEZ 0, FATRESCEOERERLTO S,

PCP, Na-PCP %7+ HEAN TREAY 5 LIERICBOKPERT C SRS 1B TH 5,

X a

1) WEHEZ : &) ZRAEMONRERN) HoOBFRELHET 551k, MARADHE 150, 143~156,
(1963) .

2) PAMTIEMUER - EEFRUE ¢ A OFHTHEICOWT GELH) J IS ok 3 HEFRAERER, AR
#, 128, 187~152, (1960) .
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Stake Test at Asakawa Experiment Forest (2)

Inspection of the treated stakes during ten years

Shdji AMEMIYA™, Shéshiro MATSUOKA @, Yosaku SHOIT®, Mamoru INOUE®,
Hiroshi ABE'® and Kazuo NAITO®

Summary

The results obtained by inspection of treated stakes during ten years at Asakawa Experi-
ment Forest are reported in this paper.

SUGI sapwood was used for the stakes, and the size is 3X3X60 cm. The stakes were set in
the ground in an upright position with about half of their length (30cm) in the ground. The
inspection of all stakes was carried out every year, and the measurements for the compression
strength, the moisture contents and the specific gravity of the stakes were taken on the three
stakes removed from the field every year. The results obtained are as follows:

1. The condition of the damage on the stakes found by observation during ten years is
shown in Table 2.

Service life of the untreated sapwood is about three years both above and under the ground,
and that of the untreated heartwood is mostly three years under the ground, but their top end
above ground show not much damage even after ten years. The service life of the stakes
with Wolman salt retentions under 1 kg/m® was less than ten years. Pentachlorophenol in
kerosene was not very effective, unexpectedly; and its effectiveness was almost similar to that
of sodium-pentachlorophenate. Borax and boric acid compound provided little protection against
decay in the field. Though the stakes with copper sulphate and copper formate were damaged
little under the ground, their top end above ground were damaged severely,

9. The distributions of the moisture contents in the stakes when removed are shown in
Fig. 2~9. The moisture contents in the underground parts of the untreated sapwood stakes
were 40~60 %, and that of the untreated heartwood stakes were over 100%5. The moisture
contents of both untreated sapwood and heartwood stakes above ground were mostly 15~20%.
The moisture contents of all treated stakes were like those of the untreated sapwood stakes.

3. The variation of compression strength on the stakes during ten years is shwon in Fig.
10~17. The variation of compression strength on the stakes had a tendency to decrease with
developing of damage during ten years. The variation of specific gravity on the stakes is like
that of compression strength. Their absolute values of decreased percentage are less on the

specific gravity than on the compression strength.

4. The variations of compression strength of the treated stakes exposed in the room for
two or eleven years are shown injTable 3~8, After two years, the compression strength of all
treated stakes had a tendency to decrease, but they had a tendency to increase after eleven
years. Though the reason for this has not yet been found, it is certain that the strength of the

stakes treated with usual wood preservatives would not be decreased by the action of preserva-
ives,

Received December 25, 1969
(1)~(6) Wood Technology Division.
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5. The results of the effectiveness test for the preservatives used in this stake test are
shown in Table 9 and 10. The results with SUGI sapwood corresponded with the results in the
stake test approximately. Copper sulphate showed low effectiveness in laboratory test, but
higher effectiveness under the ground. W-1 showed high effectiveness in laboratory test, but
lower effectiveness under the ground. It is interesting to note that better effectiveness for
pentachlorophenol and sodium-pentachlorophenate were obtaned in the test with SUGI sapwood
test pieces, whereas no good effectiveness for them were obtained in the test with beech

sapwood test pieces.



