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Studies on Water-borne Wood Preservatives. (XI).

Penetrability of Wolman Type Preservative (Malenit) Solution and
Durability of Its Treated Wood.
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% E LITRDIAEDHAELKICHOWT, ZhEBEM ECEERDOE L THHET 5 i
NHELH, AEOHBCHCLNTELHLF YV VYA D=tuwry=/ —0 TVvFEVHERR
BRGETAEVHEDO~ L =y M, TOBOBBICE W SEARICH L TEAINZL LSk
DT, WECHT B~V = MBEAEOWAFREZRT L Tk 221y, SBROUIBAETH
T HREAIS X CREEOHR O EILEEREZ D OTHS 5.

MAER L EOERZ W 2WicrhiiE Y, AWNEN, BRRDKSE, BAR~<Lv =y F O&K
RAHITH L CEL HEEET 5. ' '

II. HRBERBLUER

1. Wolman ER&ENILE
FER, MERAMIFE TS L E T, EERITRT 2 5EAIOIRE 2 AR D LEIC X > THlE
LTWw5, LD TInkk

40
x BEREMLEEHIND, 2
* 3 OEEEAlIC ST, KT
wof DR, &S X ONREOBM
F \ HamFe, Fig lioRde
o = \ BYTHD.
g of \BB SRR —ic, AR K
if OR\(0A\ 125K 5% 20%  25% \SORAOX ko b, BB KOV
£ vt | EOEHELTH bb X h
b %, FEFIIREE ORI TIHRE
§ P—EDHAITIE, HE LR
. s “g'“g'”g'”g B & ORI BRI RS ERD B

Specific gravity h3, lkEZ 4 REZ C

A: Hs0, B: Malenit (NaF 85 %, dinitrophenate and (%), IBEZ 1(°C) &+hiT,
dinitrocresylate 10 %, NaSbFs¢ 3 %, NaOH 2 %, ) C: NaF,
D: (NaF 27 %, Na-4,6-DNOC 15 %, KsCriOr 35 %, Nag-  4=S(C D) &b, ~v=»

o, ) . o -
HAsO4 22 %, NaOH 1 %), E: ZnCls . R KIAMED HEENE, DX DR
Fig. 1. Relation between specific gravity and tenperature of
preservative solution. ThbbIhsd,

d=0.99999(1+9.810-3C){1—5-10-8(¢—5) —3. 885-10-° (¢ —5)%}
0.99999: 5°C ok HE
d: =v=y MEKBDOHE (0~3%)
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JISK 1550 3fAiz XX ThobbIhb,

d=1.014{1+8.4.10-(C—1.5)}{1—1. 818-10~*(¢—20)—3. 226-10~¢(¢—20)%}
1.014: 3fA®D 1.5%iEwD 20°C ott&E (1.5~ 3 %) ‘
JIS K 1550 4fEAIZ>X0RTHHbIh5B,
d=1.088{1+8.1-10*(C—1)}{1—1.78-10~*(¢—15)—3.95-10¢(#—15)?}
1.088: 4 EAD 1% 15°C ottE (1~2.5%)

SHAOMMIZ 4,6-C = et b Z7Ly—nrt ) wa 15%, #HBbrt v va 27%, &
Zw AEEH ) 7 235%, MEEKEZF Y VA 2%BIOUKERLF LU VA L1%THS,

ABAOHBIE, 46-F=trtL b2z Lry—nF b U va 14%, kst Vs 47%, B
e nfh VA 3T%BLOKEELF V7L 2%THS,

SELTSAD HEIE > F DR TH b Eh 5,

d=0.99999(1+8.9-10-3C){1—5. 425-10~°(#—5) —4. 615-10°(¢—5)?}

LRORPD, <v =y b kX CHELEAIC OV TR E & & ORIE & DR 5-107°
XD/hEL, 3BAIOVTIE 510 X /S VO TEHER X VR LEZHVTH EAHE
EX2RVEEZLND,

Fig. 1 w58+ &b, JIS K 1550 (1958) o 1#EA & 3EADR—RE, F—RE TiX3&
ADHERIBAX DV ATH S, B—EFID I~5%EK TIRIRER 14~20°C O#FICEH VT
SEDIBICHEIINS L Iote, B v Afgh VY ASHEKR >V vAa>HbLF + U v
A >KEREF b U7 A

2. Wolman EZZ0REBM

A. BEIZXFEHEE

<Lz MEWET A<y BRI L TEORBEZ# . MIZESH2m, FE93cm,
i 20cm D3 0% SKAV, thi 4S50ESITYNL 72 0 b, 50~60°C O & i % 19
280ml/m? QEETREICHRAL, ENCRE L/, 3HMECI L a=—-17ws4 FLT )
VU AALEVEEF P UV AICEDT, Bt U v AQREERZBEL . 2EBMHOEHEIT
13, 1EO%A% 3 EMKEL20b 2 AIEEZ%RAL, 53 BMIKEL 20 bRER2HE
L7, F0ft5x Table 1 Rt &V Th5,

Tablel 75, <L =, MAKOWRE L FEFEREOBKRICOVWTHS L, Table2 Ky
EBEDTHY, F/eKkEREEEEFNELOBHRIE Table3 TR+ Lk THS. RERIED
FONEIC/INE < 7oz, MRKEH T > O > E 5, Tablel~3 X0, <v =y +D 3%
DIEOEEZ AV, 47kR 40~50% O 2E%BA LGEITE, RIFLHEREN LI,

B. RiEicXsBINE
- = v A (9cmx9emx100cm, LA ERREeT) EREICL, ThEHIRT4AEORER
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Influence of moisture content of wood sample and concentration of

Table 1.

preservative on penetration length of Malenit solution in Japanese pine wood

by brushing method.
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Table 2.
length (mm) and concentration (%).

Relation between average penetration

l-senetration length

— mm
Concen- Brushing
tration \ Classifi- times 1
% cation
. B 23 x5
2.5 !
2 1.3 2.0
) B 56 43
3.0
2 1.5 2.7
1 A 2.9 4.6
4.0 B 2.8 5.0
2 1.8 2.8
HERR
5.0 . :
2 1.9 2.2
Table 3. Influence of moisture content (%) on
average penetration length (mm).
== Penetration length
T e— mm
Moisture Brushing
content times 1
% __cation
NN
21.4 ) )
2 1.4 1.9
BRI
31.8 : )
2 1.8 2.7
41.8 i )
2 1.7 2.9
48.4 ) )
2 L9 | 2.6
1 B 25 36
54.7 ’ ’
2 14 | 2.1

DEBNTHD, Fig. 2 WXHud, WFhoBEIZE VT HIEEE 3 HREIOBBLEE S A E L,
U=y MARDBEIE, 3BT 51~76% DIEmHRIERICEL /-, DEIFE—HIRD L
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Table 4.

Absorbed amount of Malenit in Japanese

pine by steeping at room temperature for 2 days.

ObRINEZ KD, £ DfERIE Table
5 n:khThHs, Tablebs X hid,
3BOMEANSHOBRBEDRMITIE, #F
LVWHGRESZRD BV, vV =y ME
WOBET, EICHBECKRSR/RIEY =

Concentration nggle()f P;glss,figzd Retention
% kg % kg/m?
1.5 4.58 36. 68 3.11
2.0 4.20 48.10 4,99
2.5 4.39 43.51 5.90
3.0 4.72 38.35 6.70

Fro= ) —AEORHEERASTEOBNER ETHD, LOTHEERREL TR YA

rxoxFLVSsAa—L5y ) VB=ATFA, KA FI=FLY /2T =)L~ T b,

Table 5. Absorbed solution of 2 % of sodium fluoride, Triolith and Malenit solutions

by steeping method after 3 days.

‘ 2% NaF 2 % Triolith ‘ 2 % Malenit
Species of wood Weight | Absorbed| Weight | Absorbed | Weight %Absorbed
of sample | solution |of sample| solution of sample | solution
g % g % g 1 %
Cryptomeria japonica D. Don. | 20.84 | 5164 | 37.11 | 29.36 ‘ 34.71 | 35.48
Chamaecyparis obtusa Sieb. et Zucc. 29. 66 23.56 30. 62 39. 66 \ 32.31 17.31
Fagus crenata Blume 44.08 45. 49 44. 59 34.39 43.11 26.77
Pseudotsuga taxifolia Britt. 33.43 34.62 32.77 15.19 33.28 47.38
Larix Kaempferi Sarg. 43.97 26. 33 43. 21 12.15 44,51 13.37
Quercus crispula Blume 49. 38 35.92 48. 85 37.20 51. 03 43.04
100 B
3 __’__—"'—-—— =
,/"/- - —
80} /‘,/’/ o "-______,-——-
-~ -
—~ - - - L
® / L~
~ 80} - e
g | L/
b ] . 2
= 70 HS S Lt - / _________
§ 1 ’/”’ —_______,_-_—--———"'_-_ ’/” e —
o[ e
8 - /-
< /
sof
0 (] ] 1 1 1 ] ] Il 1 1 1 1 J 1 1 1 L 1 1 1 1 1 1 1 )
40|23453789|0||I2|30123455789“!“[2‘3
Days Days

Sodium fluoride 2 %

Malenit solution 2%

—.—Fagus crenata Blume
~~~~~~ Larix Kaempferi Sarg.
— . .— Pinus densiflora Sieb. et Zucc.

Fig.2. Absorbed amount of 2% of sodium fluoride and Malenit solution by

steeping method for 13 days.
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PYRFAFLFOATVE=TAIRFAF, FFIARVEVALKVEEF YT A, STV
NANGF— P EEREhLTh<L = FKAERIC 0.1~0.5% [{IIL72DbH, R FABRRZIE
BLTY=btr7z) — LHORBREEFESCTHID, TOFHRIFLVRBEROMEMNEZED D
T ERTERDPDOT,

C. BT X 2iEMED

C. Schmittutz OELISE, £ E2IIKBITRIEL TEKEREZEL LMoLl EEE L T
BEEPAVWSRTED, & ITRFER EOHBIHOBITPBREFIC FENLLEERL ST,
~—2 MR (RFERD LT, B, 75EYTA, €Sy, €55y, CMC, a—1
=N ERDY, THICHEEERL EREAL TREE LTV S, TRV 72 AT
JIS K 1550 (1958) 2f&A % 17.4%, k) 13%, 7k 69.6% DEET~<—= MRIZ L7, #ix
AFHKT, £X 120cm, EHEEH 15ecm o302 HAv, ;wo kb 10~60cm oFEmiz 600 g
ORI EZBRAL, E=— L THESZDD, TTAXD 60cm 2Bhfic A% X 5iciikL, 44 A
B U T2 oRE GRME/IME X100) Zkdiz, Zo#EFi Fig. 3 LR Ek0ThH
%, Fig. 3 icXhig, Hipgs» 5 20
cm FORGDOHFHLF L VY ADRER
MRIEDARE V., F/, #BfbF b
Y7 8dEL6-TV=brF Lt sy
—AF b U7 AL OYEEE, 45 A
MITIEIE 3~ 1 inir ot
SEI, EERGERETEAEM
D—DEEZ RS A v TR
(MEABSH AR TR RE &
HED) Ui, 2FM o Eh 13 HE
RERETT A FEAT T, 19574 1 F 21
RiztkERL, 1A 26 AICEzRE
L72boT, 1ARIAEEZTTR
otz ERIZBHLIZOL, E=—
. measured at 25 cm distance from butt end RV © = T M ORECEED S
: measured at 40 cm distance from butt end &, 3y ARKEL-OD, BEE

a
b

C,c : measured at 55cm distance from butt end
d : measured at 70 cm distance from butt end BT, Fig. 4 iCBEBZRT,

A~D : sodium fluoride e = —
a~b : sodium 4.6-dinitro-o-cresylate Hﬂ\/‘ﬁﬁfﬁ%ﬁlﬂiﬂ 7=tm=s

Fig. 3. Penetration ratio by diffusion process. A CKasY) 15.4%, #{br +r U7 A
61.5%, e #ign (ki) 15.3% FXOVEARE 7.8% DM DO b DTH S, ZOfEAIZ K
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Fig. 4.
vative by diffusion process.

Shrine-entrance treated with preser-

i 1:1 QEIFIRELZDD, K1
o & 2kg CHRFEAI L LT 2RIET
BH L7z, AFIKOFIKE Table 6 o
EEBDThHB,

JEBENIZ, JEH25 90cm kX URRA
25 45 cm OG5 3 n T o LR
T 14 20X~V v IIRBREERRLT &
KERBEE L o, LH% 3 » AMEL 72
DOLEREHEZAVT, IFCHBEZERKL
TeRLBEDOMRE A D 26 a R~V v 73k

ZIREL, b b U7 2AORBERNEL R, FOEE, Table 7TFFEE)THS.

Table 6. Dimension of Japanese cedar log used as shrine-entrance.
Sample No. 1 2 3
Length (c¢cm) 864 830 865
Butt end diameter (cm) 70~81 66~67 69~70
Sapwood length of butt end (cm) 6.5~7.5 5.7~6.2 -
Top end diameter (cm) 41 39~40 42~47
Sapwood length of top end (cm) 6.3~7.5 5.0~5.5 5.0
Annual rings (number) 58~59 57~58 57~58
Annual rings in sapwood (number) 23~24 21~23 18~20
Table 7. Penetration length of sodium fluoride by diffusion process.
Sample No. 1 2 3
Kind of end Butt Top Butt Top Butt Top
Initial moisture content of boring
sample from surface of wood to 3cm 207.6 | 212.1 | 241.4| 242.2 | 233.3| 200.0
depth (%)
Initial moisture content of boring
sample from 3cr<n%%istance to heartwood 175.0 | 180.1 | 167.9 | 143.3 — —
Initial moisture content of heartwood 23%\'} 20‘}\',4 16?;5 15};3 18?;9 160. 4
(%) 239.3 | 212.0 | 1742 | 154.3| 209.0
Sapwood length (cm) l 8.5 7.9 7.2 5.8 7.5 5.4
Penetration length of NaF (cm) | 34| 30| 39| 24 41| 25
Penetration ratio of NaF (%) [ m | 37.97 | 54.17 | 41.78 | 54.68 | 46.30
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Table 7 i X%, &7kEix 150% LI LT, FHIREEIT 46% ThH o7,

D. BSBSIOMEEAM IC L 5 RINE

TV =y MEBRICK IR EBIEHIAR9364E D 4 3R R 7 Kickt L TUSNTIE, B D
BRTWAEV. <L =y FEWRIE 60~T0°Clchihd 5 &, MlBEERLS< 5, JIS A 9302
RSN 2X2X Lem D2 X530 %, Wil 50°C o 1.25% <1 = o b iAHEIC 5 R
WL, ZheRHL2obREROERTIC 10 BRIME L7 B4 0 SRTINE L 4 150% T
S0 MEFEAIER, 2AF, hI~v, A <vOkiE, ME M, Bk, B S8 L < —ig
RIECEMSN TV S, AXAROBEITE Y= b r T =/ — LHOREEII #(LF 1 Vw20
EHEDK) 60~80% TH 5, ¥ *olik (X 270 cm, TR 100%) % 3545 U720 b,
L2B%D~ v =y MEREMEEAL728&DEARN, Table 8 DLk 1 Ths,

Table 8. Result of treatment of Zelkowa serrata Makino crossarms sapwood
by pressure process.

me—

Dimension

. . Temperature]
p Moisture | Weight before . s Absorbed
e | content” | treatment | Treating | Preiminary pressure ot ™) Absorbe
cm % kg/nl3 °C kg/ms
600 mm Hg| 14kg/
X9 x9 42 873 Bethell for 60 cm? for 22~25 233
minutes 1 hour
90X 9 x 9 43 878 I " ” | " I q 219

3. BB R B

ffx;@x¥%%wrﬁﬂwﬁﬁ$%ﬁ&oko%%Muo§®2@%mwko%Emﬁﬁ
mAHZ%%i@3%%ﬁw,%@mBuxﬁ:rn7l/—waLr05%3;@1%%mw
72 BUBRHIMINE1956 45 10 A X v 1957 48 10 o 1407, BANTHE L 72, KBRS

Table 9. Composition of preservatives. Koleob, MHEmMOELIRIES
A B FAT, ERmAOEMED 1/4
Composition % Composition % FTODEHLGH»E 5 = DRERE (B
NaF 71 |  p-Nitrophenol 0.5¢ | 1+ & ldmm) ZEKL, 75 =2~
Na-4, 6-DNOC 15 CuS04 0.25| 0.5 » —cpEisug OHBZEEL-D
ZnS04 7 | NHOH (28%) 2 2
SbFs+(NH):S04 7 Water o7.25 | 96.5 ©» AR (EFIHETR/ MR X
*:0.5%B, **: 19%B, 100) #skaiz, NEEEIE L <

BEA5IRRE 2T~ 75 R0, Table 10 iWRT &350 TH b, BT L CRHE 2 skob 7= 65513, Table
11 WiRT &k ThHS,
f*ﬁ®%ﬁﬁﬁ,AmBib%E%ﬁﬁK§wﬁ,x¥®%%mﬁ,ﬁ@ﬁﬁ@%ﬁﬁ&&
<T,%ﬂ%@ﬂi%ﬁé%%%#?ﬁbckoit,7%M@%ﬁ@ﬁ@é%ﬁ%i@,&<
K%ﬂ%ﬂbt%@KOMTHM@W%K&%LT*D@%ﬁﬂ%b@otcAKI%%EH@
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Table 10. Result of observation of decayed condition.

. Concen- Sample Dimension Weight after | Weight of Dac?u&caiition
Preservative | tration | . o seasoning | preservative
% em kg g B|C|D|E|Total
8* 0.75%0.75x9.1 4,147 1.125 |0(1(6j1|0] 8
2 . -
11%* 0.55x0.55%9.1 1. 140 0.80 [2(8{1|0(0| 11
A N
8* 0.75x0.75%9.1 4, 395 1.310 |0(6]/2|0[{0| 8
3 —
12%* 0.55%x0.55%9.1 1.051 1.22 3|8 0|10 12
6* 0.75%0.75%9.1 4.243 0.283 |0]2,4|0/0f 6
0.5 e
10%* 0.55%0.55%9.1 1.186 0.155 [4(5!1]0(0| 10
B JEN R S A,
6* 0.75%0.75%9.1 3.782 0.30 |0(|3/2|0({1| 6
1 e | — | — | — | — | ———
10%** 0.55%0.55%x9.1 1. 160 0.30 514(1|0{0] 10
10%* 0.75x0.75x9. 1 4. 045 — |ojoj{2|0(8| 10
Untreated e
10%* 0.55x%0,55x%9.1 1.145 — 1(5(4|0(0| 10

*: Fagus crenate Blume **: Cryptomeria japonica D. Don.
A: no decay B: partly slight decay C: slight decay at several portions
D: partly severe decay E: severe decay at several portions

Table 11. Degree of decay.

Concen- . Degree of decay at several positions Dégree of
Preservative tration Spec(:)les of decay
o woo 1|2 | s | e 5 total
(]
9 F 13.5 4.7 4.7 6.3 15.8 9.0
C 0.7 0.2 0.1 0.1 0.5 0.3
A
F 11.2 0.5 1.4 2.6 5.3 4.2
3
C 0 0 0 0 0 0
05 F 40.0 15.2 18.3 17.7 32.9 24. 8
C 0.5 0.9 0.3 2.1 0.3 0.8
B
F 33.7 21.3 24.6 26.3 48.6 30.0
1
C 0 2.4 0 1.0 0 0.6
- F 38.8 34.7 40.9 21.6 32.1 33.7
Untreated
C 0.2 0 0.4 .| O 0.4 0.2
F: Fagus crenata Blume C: Cryptomeria japonica D. Don. 1 and 5 : cross section

3 : center 2 and 4 : positions at one fourth distance of length from cross section
4,6-U=trurFA bV —AF b YT ATXDTER, KEADWHICERT 525 1 kA
LizDbicHatlits &, BESED LN, FOEITHEL T 2/5 OBfRE LT, B
iC X AT TIE, MEPD 4~5mm E TORCIREHARD DhEVss, WECEGZRD
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bhic. Zhid, BREMOEZRERASMEC L 2F7T, Shi & THONBCERBAT S
L, K OEMAHT BNBIDI, 20T NHOMEFE BT 510 EE2 DS, = 0H
ik, Z AR FORMEFMU & 5IKFOEEAHT SNTEEIFT 57T, Dk >
FAITIINHE RET SRBOXVERLIINT 52 EALETH S5, BoX 5 uEHITIL,
NEDEIEI D L SEHRE LM ORI L I L ART 5 2 L 03b D,

4. Wolman #ic & 3 IBRITF DA &

v =y FMUEAMORABIC OWTIE, PR, Bk S0 oW THE LS IIED T
<O ROV TORRBLFAMSN TV ICT ERV, BACILBEMAERSh, Zot
BIREOBBF X VEEN L, BERZ7e~y, #5<v, =V=y, FFeviEnf
WHNTEAS, BETIISIER 70%, KR 30%ROEIETH S, FAIT4ARX 3~F, He
X8R X 6FRENS <, &ICHRYLEICHIBRAMER STV S, BAEEA DA
BRI ZETHD, 5~8 FOMAERBHNZER XL 25, =L =y TS HkMED
BUITiE, 1936 £HRRMLICIIT BIRSBIEIC L 550, 1949 FiIoF L, =Hm)I, =HL%,
#%,@E%&E@%ﬁﬁmkHMEﬁxm;5%@&8%@50@ﬂ%ﬁm7~mkymﬂ@
30~60 ZHIBIEL, HEARIE 200~300kg/m® TH Y, FORATNL ELBHAD 2~3 f5 2
HESND. BAROERILEERED) (BHEEFE100S), £31x 60~270 cm, ﬁ%@d
6x6~9cmx9cm KETHD, —MFICES 150x75cm BEOIDN L WV, <L =, l~
ﬁ@ﬁﬁmomtﬁ,ﬁﬁXma%@mﬁE&ﬁ%17$f£é&ﬁﬁfwbh:w5ﬁ%ﬁﬁ
BINE BB B, Fie, BARBDRVEO T 13 £G5B L 78> 5 BHAEL 5 3
Band s, WX BAREEROBR » LI LI, 50%ICET LB e 2R A4 &
EZXNE, ~v = PAROMAERIIED TEPWEODE 5 THB®, —fRIT, <L =y b
*ﬁmivﬁ/—¥ﬁﬁlb%,Wﬁ¢ﬁ®ﬂ7)##ﬁfﬁé&%x%héo;®ﬁi1m%
BROFH#E D HIHAERZRD I, '

BLDR=v =y FEANMBEORERRICOWVCTRT, HERESH Im, EFEI15~20cm
AXHRT, L2%~v =0 MEEEZIEZAL, 1937 FEICHBEEITER ORASBICHESE L
TEERL, FEE 1957 ficfTin o7z,

P 114 RO B op SEBCRE L 16 KICOWTHN, T+ bbh, £—U v/ List
FHZOWT, Bl b U Y ADRBRISEFTRV, E7MOBIS L O B oW CHEL 7=,
T ORER% Table 12 wind, difliz 10~20mm BEDLDORE VL L2 ED SN 7=, s
rT & Bk % Appendix Fig. 1137,

DFRTV =y FRECRTBHILF + ) Y ADBRBIEISOX DL B THS, Fhbb, <
v=y iR (1.25%95%, 270kg/m?) & BBERAE O IR D 1m LoWsnrd, 4B
LT lem® X~ Y v 7RBZIRKL, ZORRKEERTNS b+ U v ad ThER b
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Table 12. Result of field test against decay and insect of preserved pile in a canal.

5cm under distant from the 5cm above distant from the
water-level on the high tide | water-level on the high tide
D P Condi-
PileDiameter | Sapwood | Colour [ St®2€%| Sapwood | Colour |Decreased) tion) = Remark
of pile | length | reaction fro 1%1 length | reaction | strength lof test
of fluoride (. eo lof fluoride| from pile
of wood surfade
No mm mm mm mm mm of wood
mm
1 15 39 no 7 45 yes 4 A |insects holes
2 14 21 " 15 27 yes 10 B
3 12.5 15 " 10 20 no e A
4 12.5 29 " — 36 ” 8 A | good
5 16 31 " 13 34 ” — B |insects
6 15 30 " — 28 " — C insects, decay
7 17 44 " 19 — " - C |destroyed
8 15 37 n 11 22 " 11 B
9 13 35 " 10 45 yes 10 A |insects, decay
10 — 40 " 15 33 no — B
11 16 38 " 13 31 yes — B
12 17 18 " 30 21 no 9 C | destroyed
good, but
13 14 28 " 10 25 yes 10 A {parﬂy ety
14 — 12 " 20 17 no 11 B
15 17 25 " 20 35 " 6 B

The length of pile was 1m long and water-level became about 75cm from bottom of
canal (about 100 cm depth) at the high tide.
A: decreased strength 0~10 mm from surface of wood B: 10~20 mm
C: over 20 mm.

Y o AT LRI, X OEESRD b, @BiEk 10~20 £LL LG L AR EDY;
AirEsbs P Yy AOEA RN 0.1mg/cm® TIZIE—EEEZR L. EARD it b Y
v ADEEEIE 1.5mg/cm? (1.5 mg/cm?~ 2mg/cm?®) &H#EE I hi,

P,=Poe4t+B, Vi=Py—P{l—(e4+B)}

Pi: t EHOBRFHRILF TV VAR (mg)

Po: FARsO#RILF U v AR (mg)

Ve t ERICIE L 728k bV v A8 (mg)
LLTEHETSE, P=1.4e0%+0.1 270, 6EMRKAT S LMk Y v AOKET PR
b5 LT b,

KO FHRIT SOV TIE, 1920481, MKEQXPURERNOMERER, 7 vA4Y — i, 77— 4
Ly, TV =, AUy b, E{EEROKMBEAREC OV T OHEER/RSH LN TN DT,
k72, %L UTINTHECAMBELSTEL 2MAME, Table 13 0L kD TH 5.

x5z, 19574~ = » AR (10miE 94, 1.25%W, 289kg/m?® EA) T2
W, 18~19 4ERIIGE L7218 33% DFMETH D, FHE 50% ZMAEKL T2 L 18~19
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Table 13. Service life of wood poles treated EPLE®TTHD Z ERWEIN TS,
with some preservatives. )
EEOEMEBIC OV T, BEENIC 1943
Number of poles
Years | Number of decayedp L7~ v = o FPBERFIZOWT

poles

Preservative elapsed|
installed Number | Percent 1953 FICHHTINIFERIZ>ETD & B

Creosote oil 8 2422 17 0.70 DTHD, KEZEZ 10mo = ¥4,
Copper sulfate 8 2359 30 1.27 o/ e . PN .

Basilit 8 o750 | 120 | Lg% HIER 270ke/m? AL,

Malenit 7 15791 210 1.33 ZEFEL 2MBHTidss £ <, KixJERR

FTHs, LIBEEME: (1%1E%E pH
4.2) G, HYRXLERDBIFTH S, At 30~60cm, HEF60cm 7 vAy — b+
TEBALZOLREL 7230 TH 5,

Table 14. Durability of telephone poles treated with Malenit solution
(270 kg/m? at 1.25% solution).

] Year | No. of poles | Years Treatment Retention No. of poles exchanged P?;gggigzd()f
installed| installed |elapsed kg/m? Decayed‘Broken*} Total %
Bethell
1943 { 406 10 | Bethell s34 | 4| 2] 6 1.48

Service test ground was in Gunma prefecture
Period of observation, Feb. 1953
* Poles broken by strong wind

B s L OHTHE L et v Cabs + U Y A EEPFE R Table 15 0 L) T
55,

DEITEE SN TV LA SHIEOER %KD, ERICX 2 HEEZOBAREZEIZEL 7.
ZDF5R1: Table 16 WRTERV TH 5,

Table 15 ITRTARED 5 L SREERDDEZ6EK, BIHOETLALDDZ UEOERE DR
DR 3A~2.7%) 34, BIHHHIO DD 2RO AR 11 Ap HERH#ER Vv CRBZERERL, %
B+t )7 2D EBERISEFHI, TofERIE Table 17 iR+ L5 TH 5,

— MBSO FBD LNIAATIE, HETO 1~10cm 04T, £< T 2em HEAEH L
TNZ EPRBD LIz, FIEITW A AREDIREEZ Appendix Fig.2 10/R3, %7 Appendix
Fig. 3 WAT LB VEEDT 10cm of5icid, 10 £REELBETLIHLEF Y v 2D
EEMTEUMEENTERD bz,

<V =y FABEAROBEE, —MIC 12~14 £HI VAT EHEINLDT, TORET
RGBSR, £ KD S & LR TE ROk,

DETIZ29FE~IMOERIC T B =L = » FRBEARFCOWT AMMK O LR L, Appe-
ndix table 10 &kh ThH5,
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Table 15. Colour reaction of sodium fluoride against samples of broken and decayed
poles taken up by increment borer.
Sapwood Colour
Sampling position Exchanged length reaction Condition of specimen
mm mimn
30 g"lfgug?tf‘iﬁcee under | 1 oren 44 24 discoloration
45 24 . .
30 cm distance above broken 35 23 ' discoloration
ground line decayed ‘ 37 0 l decay and attacked by insect
broken ‘ gé %% good
Center of pole
decayed | 35 15 good
47 25
100 cm distance from broken ‘ 32 32 good
top end decayed ‘ 40 18 good
Table 16. Decreased diameter caused by attack of decay and insects.
Good Attacked (decreased diameter)
No. of poles
Appr. 3.1%~2.7% Appr. 2. 7% below
observated Number Percent
Number Percent Number 1 Percent
45 37 82.2 6 186 | 2 ‘ 4.4
Table 17. Result of Penetration test for sodium fluoride by colour reaction.

Penetrating length of sodium fluoride

30 cm distance above groundline H

60 cm distance above groundline

Clearly . Clearly ‘ .
Sap- visible |Week visible| Penetration Sap- visible |Week visible! Penetration
wood by by colour |length(mm) . 100 wood by by colour |length(mm). ;4
length colour reaction sapwood length colour reaction sapwood
mm reaction mm length(mm) mm reaction mm length(mm)
mm mm
47 15 * 14 61.7 36 7 10 47.3
36 6 26 89.0 35 0 22 63.0
41 0 11 26.8 47 0 6 12.7
) 32 14 100.0 47 0 44 93.7
36 6 16 61.2 39 0 16 41.0
41 5 7 20.3 ’ 48 0 13 27.0
44 0 13 29.6 38 0 8 21.0
38 16 15 81.7 38 0 25 66. 0
45 36 9 100.0 46 0 43 93.5
Mean Mean
41.5 14.2 14.2 41.5 0.77 21.5

The depth of penetration of sodium fluoride was tested by colour reaction of sodium
alizarine sulfonate-zirconyl chloride mixture solution.
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Table 14 3 X ¢ Appendix table 1 ic XZhif, 10~12 £fickiF S ~r = FREREDOE
#agiz 1.5~1.8%TH 5,

REOTAEREERZSED 2 00K WA D5, (A): F—FEEICHEE L AR ORRBES
LEEBROSHEARLFIEL FA—EAMNTELTEEL ON TV HBETHAVE L ENTE
%, (B): —ZHEEICHEL LWL D20 AT E RITT 2R ORFERP LRD 5Tk,
SWIEBZ ONTICHELITLE DTS DL, MAFEKEBERLOGME DR IO
CEETIUNERD S, B E2DIOFHBICHOVWTELSL E, WERREN 30 £ TERERN
100% 12 75 D7 B & DO VM A m &, BERD 50%DFE DM AEL Xs0 13, Table 18 &
XU Fig. 5 0tk THB, LEBROTHHEOHEEICL S m %721 Xeo DARITAE VE,
E—SARTIE M & Xeo &OMRITNS V. (A) ODBEEOMAFREEEIIOEDLED TH
5,

S: Total number of poles installed

n: Years elapsed

Ri: Number of poles renewaled from installed year up to date
R;: Number of poles must be renewaled

P: Percent of poles renewaled

m: Mean durable life (years)

Ri+ Ry
P= S

n & P LoBBRziRc 2 E, CORFRERIEND, SEECSTIREERE (4o &
.‘}szb% An:Pn_Pn—l

2%-

3 \ yd
~ ! .
8 B 1\/
5 \
& I/, , )
a1V , Table 18. Relation between distribution
~ % ) // and life (years)
v
- ,//’ Distribution m X50
A 15 15
1
X 17.3
0 10 20 30 B 16.7
Elapsed years C 20 21.3
A, e B, ——, C

Fig. 5. Type of distribution of poles (elapsed
years-percent of replacement).
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Years elapsed Percent of poles Number of poles (&) x (b
(@ renewaled renewaled
% )
0 0 0 0
1 Py SP; « 102 SPy « 102
2 P, SP, 1072 S2P;+ 107
” P, SP, + 10~ SnPae10-2
S> P+ 1072 S>nP,102
>P,=100
S>nPr102

m= —SZP_n'].OW = Zﬂpn «10-2

1957 EICHINE R St 2T L2458 % Appendix table 2 iz 77+, Apbendix table
2 XD REEFRICREE SN & REREREOBNRE /5 72N E, ThEBEEL - EEME
EYER U750 Fig.6 0L k0 TH 5, Fig 6 13EHBE IS5, Xeo VI7KHETIE 23. 24,
MITE 20.3 4R, [UAKTIX 20.9 4E, JREFCIR 19.1 44700, 19~23 £OfHAERTH B,
KA ED X 5 IR IR SN A AR OMASEKIZEL k5,

DEIC (B) oBAOMAERIT >V T Appendix table 3 ic, Fh XDk » 72 MALEKZ
Fig. 7 «Wird, Fig. 7 itk hig Xeo 1321~ F L HET D ENTED, ith, ZOBRLD
ERT N EARMEOHEFRNMNENRR S OMARE OB E R X o dDTH S, <L
= v MAEAEOMALEIIERE X SN TWAERL Y IHEYCEVEESESH, AL
BOFHITIE, HEHEWCHAEL 25RO FEMROFRABETHY, T & TR D ALK
i3, BERITIRMARSDS S, oF i, PHEARRAH IV CERAETHEAShTY S
YOPD, ARHETHER> S MBEZRRL, BHEL2RD: %% Appendix table 4 X
0" Appendix Fig. 4~5 iz773%, Appendix Fig. 4 iz X3, SEAEAK D B4 ICIIEBEL
HBMAEE TEBREE 25 2 LB TE, Appendix Fig. 5 it ki~ = » FQEAED BE
i3k 20 FECTEMELEXHZEBTES, WE, 0 ICRAEK 13 £ To SR
DFEFEEZ 3.31mm/4EL L, v L=y FIEREOEEES 1.04dmm/4E & U THtAEK
kb b, Table 19 0:xhTHS, Lirl, BIHEEFBRER»SMAEKE KD 5 F
i, TRBRHORKMAE IHAERIIEH VWL EZ LN, F2, KEOMAME, BHE
7T HFIC X DEERMREOHERE, ol JEENRE, 5 VIIERERES D BEROF E RS
T5LOENI, EREUNOBALREROERRSD D, Lird IhbOERSHIAFICEL
KEEZEXETCEPEZDNS, 2T, RECERINAEFELOMITLZ L O ThH
%,
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99.99
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99.9

9~

95~

80
70
60
50
40
S0
20

Percent of poles replaced

() o

0.01 lv 1.1

Logiot

t: elapsed years
—e+—e+—: plain (X50%=19.1)
———————— : farm (X50%20. 3)
: mountainous place (Xs0=20.9)
— — —: rice field (X50%23.2)
Fig.6. Relation between replacement (%) and service
years of telephone poles treated with Malenit solution.

Table 19. Approximate average life of poles based on the

decreasing diameter at ground line.

Sapwood length (mm) % | 30 | 35 \ 40

Untreated pole (years) ‘ 7.6 ’ 9.1 10.6 l 11.1

Malenit treated pole (years) ’ 15.9 ’ 19.1 ’ 22.3 y 25.5

1|

AWEICE D, Ba@EEE2HES I cEEA<L =y FRRAHOBERAITF L TRLL D #
BE2RT5,
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70 !
60} /
50}
40}

80

Percent of poles replaced
o
I
~..‘

,o.' A 1 11 1 P T R N

Logiot
Fig.7. Relation between replacement (%) and service
years of telephone poles treated with Malenit solution.

. # 3

1) KAHEAAROLE (d) 1 oF0RTHObT L ENTES, v =y } IHRDE
42, d=0.99999(1+9.8:10-3C){1—5-10-°(¢+—5)—3.885:10"¢(¢—5)%} THLbSh, Hlk
TSAME DB A TE,  d=0.99999(1+8.9+10~2C){1—5.425.1079(¢—5)—4. 615-10-¢(¢—5)*} T
bobans, 2 LCTIRE (%), ¢ WHEE CCC) &5,

2) Bfks<r=y tORBEERHBLF ) TALOWTHIELERIL, ~v=9y D
3%l EDIEES VT, 47k340~50% DHfic 2 EIRA L 72 A BIFRERBRD b7,

3) <vAM EIX9Ix10cm) 2L =y MERCEESEHERE, 3 AMEDERR
WORESKTH S,

4) BB X aE{bF P VWAL 4,6-U=trd A b sy~ Y v A L O IREER
DH#IT4H AMBITIEEI~L : 1 TH5,
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5 EBASBHRBROBRICOVWT, 7FH0REIC Wolman #5713, FUEAO 2/5 OEEFHER
BRUE, 452k rT=) —LORT VT = VIERIHREOBEN NI, Hhis S
B ETWTHTPEFT S & W HRRBRE LN,

6) ~<L=y FMUEEREZOWT, #kF Y YADBKEL BIEoZoRTHIOLDbIN
%. "V,=Pe—P,{1—(e*+B)}, P,=Pe*+B

72721 Po=1.5~2.0 B=0.1 A=0.53

Vi t oL b Y v A0 E (mg), Po: FEAEHROMRLF PV Y A0EFRE (mg)
P,: t 0B GFHEF LV v A (mg), A B B

D <~r=y FREAROHAERKIIZESED LR THD, Thbb, KETIEK 23 £
TMAEE D REL, WTIE 21 £TH0H, FETIHHN 19 &Th5, EL-F08FK LB
FE X DAL R HEET S LM ED 30~35 mm OAETIHE 19~22 £ TH 5,
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Résumé

In Japan, wood presevative Malenit have been widely employed for poles, mine
timbers, crossarms and lumbers and timbers used in building where conditions are
favorable for attack by decay or insects. The composition of Malenit has changed
somewhat with the lapse of time and now it is quite different from old type Ma-
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lenit has not so great resistance to leaching by water. Old type Malenit is not
employed for treating poles in 1959 though it was used for treating poles since 1928.
The composition of old type Malenit was as follows; NaF 85%, sodium dinitrocre-
sylate and sodium dinitrophenate mixtures 10%, NaSbhFs 3% and NaOH 2%. This
mixed preservative was used with 1.25% aqueous solution and the standard reten-
tion was 3.4 kg/m? for the telephone poles of Japanese ceder by the Bethell process
under the temperature at 40~50°C.

We studied already as regared to the Wolman type preservative: the effectiveness
against decay, corrosive action to iron nails, leaching out by weathering procedure,
hygroscopicity, penetrability and effect on strength of treated wood.

This paper deals with the specific gravity of aqueous solution of Wolman preser-
vatives, absorption of its solution by brushing, steeping or diffusion process, preli-
minary preservation and the durability of wood treated with Malenit solution.

The results obtained and discussions are summerized as follows;

1) The specific gravity of some preservatives applies in the following formula;

Malenit: d=0.99999(1+9.8-10-3C){1—510-(#—5)—3. 885-10-¢(#—5)?}
Zinc chloride: d=0.99999(1+8.9:1073C){1—5.425.107°(¢—5)—~4.615-10-¢(#—5)?}

2) The penetration of Malenit was detected by sodium fluoride, a constituent of
presrvative, after treated by brushing method. Good result was obtained under
following conditions; concentration of Malenit solution over 3%, moisture content
of wood 40~50%, two times brushing.

3) The absorbed velocity of Malenit solution into pine wood by steeping method
was greater up to 3days.

4) Diffusion rate of NaF and Na-4,6-DNOC was in the raﬁo of 3~4 :1 after 4
months.

5) The degree of decayed area of Beech wood treated preliminarily with Wol-
man salt by brushing method was about 2/5 as compared with untreated.

6) Ammoniacal solution of sodium p-nitrophenate and potassium dichromate
showed a strong fungicidal effect at the surface of wood, but less effect in the
inner part of wood.

7) Leaching amount of sodium fluoride from actual telephone poles treated with
Malenit may be presented with next formula;

Vi=P—P,{1—(e“'+B)}

Where V,: Leaching amount after t years (mg)

Py: Initial amount of sodium fluoride (mg), ordinarily 1.5~2mg/cm? at
1m above from ground line.
A: 0.53 B: 0.1

7) The durable life of telephone poles treated with Malenit were estimated
roughly as follows: about 23 years in rice field, about 21 yearsin farm and about
19 years in plain. Durable life estimated from decayed length at the ground line
of poles having 30~35 mm length of sapwood were 19~22 years.



Appendix table 1. Service record and durability of telephone poles at Kyushu
district treated with 1.25% Malenit solution.
(retention about 3.4 kg/m?).
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No. of poles decayed
year No. of poles Years elapsed and ?::?rfilt{:d by
installed installed

12)314 5‘6‘789}101112 No. %
1929 3903 ololololz2]1]1lale|ar]2ziual =n 1.82
1930 6301 olo/0lo|o|lo|o0/|2 2 3|1 69 1.10
1931 6534 o ololo|1|1]|1]19|2]16 64 0.98
1932 7365 0ololololo|1]10l25]|7 43 0.58
1933 8943 o olo|olol7|7]1 15 -
1934 11639 ololol1]s5l0]o0 6 —
1935 11553 ololololz]|z2 4 —
1936 14537 olol1]1]o0 2 _
1937 11694 ololo]o 0 _
1938 11015 0 0|0 0 _
1939 10100 oo 0 _
1940 3053 0 0 _
Total 110615 ’01_0‘1{2 10|12‘19’51i59\70 36‘14‘ 274 —

(courtesy of Kyushu Electric Co., Ltd.)

Appendix table 2. Influence of land and years in service for replacement of

poles treated with Malenit

S Years in
\\S&mce 27 19 17 14 9 7 5
Site AB™~
A 25 145 47 241 90 30 89
Rice field
B 72 20 9 19 8 7 2
A 38 49 1 33 45 23 28
Farm
B 66 39 0 85% 38 13 7
A 94 116 — — 42 132 16
Mountainous place -
B 80 33 — — 17 7 44%
A 14 125 2 35 35 — 9
Plain
B 72 43 0 51 37 — 22
A 4 9 1 5 2 5 4
Residential land
B 50 55 0 40 0 20 25
A — 8 — 5 3 3 3
Road
B 38 — 40 33 0 33

A: number of poles investigated by kyushu electric Co., Ltd.

B: percent poles renewaled

* These poles seems to be decayed fast owing to the sandy soil.
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Appendix table 4. Average decreased

. Preserva-
tive Untreated pole
Site 1 2 3 4 5 6 7 total
Years in Al B A B A B A B A B A B A B A B
service
0 139 10.69 215 11.99| 74| 16.76| 82| 12.06| 77| 11.18 36| 11.17 623 12.1
1 12| 4.17| 342 11.70; 548 13.80| 192/ 18. 21| 265| 10.56, 160! 9.37| 63 6. 671582 12.5
2 25| 4.52] 610 13. 11/ 881| 13.64| 326| 13.63 497, 9.68 215 16.78| 108| 10.79'2662 12.8
3 26| 4.46| 696| 24.63| 861 22.31 345/ 24.33 573 13,38/ 233| 19.88| 114| 19.652848 20.8
4 30| 20. 77| 797| 31. 721008 31.9 | 419] 31.92 44/ 18.07| 268| 28.29| 186/ 29.903352 28.7
5 38| 33.76| 915 41. 001131 44.1 | 470 42.71) 734| 26.19 268| 33.19| 160 38.683716/ 38.4
6 31| 44.0 | 647) 48.12 890 52.7 | 357| 49.06 596| 34. 35| 186| 48. 84| 105| 46. 472812 46.6
7 19| 31.68 500 53.10; 713 60.90| 318| 59.34 495/ 41.22 195 52.38| 96| 47.50/2336| 53.5
8 21| 47.29| 446| 59.92! 705/ 59.63' 260 73.40 448| 44. 92| 166/ 54.67| 91| 53.16/2137| 57.2
9 8| 26.75| 261| 65.81| 387| 68.73 154| 72.92' 269| 46.50 106/ 61.46| 45| 59.731230| 62.6
10 6 | 42.50( 360 70. 36| 735 66.291256| 74.54| 485 55.80| 134 64. 61| 87| 73.17/2063| 64.5
11 5| 56. 40| 145/ 87.71| 242| 90.27| 97| 95.57| 181) 67.15| 42| 72.31| 33| 65.39! 745 82.5
12 6| 97.17) 197| 78.60; 390| 96.00| 162100. 04| 247| 69.85| 82| 69.50 48/ 65.0 |1132] 84.4
13 8| 94.63| 143100. 25| 295 97.52| 114109. 08 192 73.09| 53| 87.83| 31| 78.74 836/ 29.7
14 5| 50.00f 89| 83.61| 202!108. 35 89118.89| 111| 77.55| 38 72.42 27| 71.19| 561| 95.2
15 111 63.27] 171| 96. 81| 368 89.53| 153/103. 29| 215 76.08| 66 67.06| 62| 59.38/1016| 87.3
16 1| 5.0 64{107.23| 154/111.80{ 67/107.51] 54{106.07| 12| 69.75/ 11| 90.64! 363/ 110.3
17 21 23.5| 51]104.65 92106.41 64/119.80, 56| 63.46| 22/149.68 13| 75.46| 300 102. 2
18 3| 72.0 | 67| 99.25/ 105106.73| 63114.00 75| 65.47| 15| 82.80| 11| 80.09| 339 95.3
19 21103.0 | 28 99.07, 57]100.18| 22| 93.18 38| 94.2 7| 57.57) 5} 42.20| 159] 86.8
20 2| 79.0 | 77 91.34 136 93.71] 60| 98.43 83| 66.43| 31[111.23 17 50.35 406/ 87.9
21 2|54.2| 17103.88 21114.24| 13| 88.69| 20 66.65 3 69.33 76| 91.7
22 4166.0 | 22/93.41) 24 85.33 11/126.91 28 74.21| 8125.63 3| 73.67| 100/ 90.7
23 20 1.9 6/191.0 | 77, 90.94/ . 6103.83 9 68.89( 4/100.0 3! 54.67| 47 95.5
24 5]45.8 5/108.8 | 111103.55 7| 65.71] 9 88.67] 1} 98.0 38 81.0
25 16/136.31| 26/ 99.3 | 13| 96.23] 35| 52.57| 6| 66.50 21160. 50, 98 84.0
26 1] 82.0 2| 86.0 4/122.50, 1] 73.0 5/ 38.4 11 20.0 | 14/ 93.5
27 5/102. 8 6| 75.0 7) 69.14| 6| 22.17 3| 95.67| 27 69.2
28 6| 30.5 5| 66. 20 5| 59.40 2/ 42.0 | 18 49.8
29 71 75.0 3/ 98.67] 1] 40.0 2! 59.5 1 9.0 14 70.7
30 2| 52.5 3 36.67| 9| 84.67| 2/ 17.5| 10| 46.5 4] 29.25 1) 24.0 31 52.2
31 1| 54.0 1| 85.0 1} 125.0 3 88.0
32 4127.5 1 27.0 21 95.0 7| 104.0
33 1] 10.0 1111.0 2 60.5
34 2/ 94.0 2(105. 0 1] 130.0 5/ 105.6
35 3| 98.67] 2/ 25,0 1 8.0 6 59.0
36 1 10.0 2/ 35.5 2| 64. 50 2| 81.5 7] 53.3
37 1 88.0 1 88.0
38 1 12.0 1 12.0
39 5| 60.8 1} 65.0 1| 51.0 7/ 60.0
40 1/ 73.0 2/ 13.0 3 1.67 6| 17.7
41
42 1| 60.0 1 60.0
43

A: number of poles (boring sample was taken out by increment borer).

B: mean decreased length at ground

line (mm)



length of diameter of poles at ground line.
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Malenit treated pole

HROONE | RPRNROG

2 3 4 5 6 7 total
A B A B A B A B A B A B A B A B
51| 0.19] 1183 2.09 886 2.80| 495 2.41] 460 1.82 151 4.37, 128 1.16 2940 2.
87| 4.05/ 1390| 5.6 | 751} 5.26| 466 4.95 428 3.48 126/ 4.75 111] 5.39 3359 4.
96| 8.35| 1167| 7.17| 471 73.40f 366 6.23| 316/ 4.73 92| 6.02 54 8.80f 2562 6.
81 6.93| 893 11.29| 340 14.10| 249 11.65 206/ 6.03 53] 10. 34 58/ 17.91| 1880 11.
73| 28.99| 685 17.77| 239 20.03| 195 19.25 203 14.33 31] 12.77 33| 19.70| 1459 17.
63| 32.11| 645 23.65 231| 21.80| 194| 25.60| 208| 17.50) 41 20.27 36/ 16.11} 1418 22.
52| 55.40{ 416/ 30.38 200, 26.68 161| 33.21] 167 22.29 17/ 40.12 21! 23.81) 1034 30.
134| 45.47, 348} 30.68 181 31.08 123 24.74/ 128 17.34 31 26.19 19| 25.26| 864 28.
23| 34.69| 300/ 32.52| 205 34.03 137 33.66| 149 21.76 22/ 21.45 15/ 35.53 851 28.
9 39.11) 219 33.16| 162| 32.36, 89 30.66/ 101 14.75 20, 12. 65 13] 22.62) 613 28.
19I 25.79| 361} 31.57| 274| 37.23 168 33.7 | 169 17.6 37, 29.41 31} 33.23; 1059, 31.
14| 33.86| 152| 35.79) 91 54.49, 82| 40.01| 107| 16.12 16| 42. 44 14| 37.71) 476| 35.9
19| 66.42| 300 39.41| 266| 41.08/ 162 40.67 171 21.12 44) 31.20 29 34.24| 991 36.9
21| 35.90| 270| 39.74] 244 51.14] 169} 42.31) 194 25. 07, 30/ 27.73 22| 22,09, 950, 38,2
24| 42.58| 265| 44.15 218 52.40| 138 50.71| 173| 28.80 48 35.85 37| 41.68 903 43.6
33| 60. 85| 415( 48.35| 394| 44.17) 250| 43.34] 273 26.48 52| 43.33 37| 51.59| 1454 41.0-
17| 51.18| 213) 53.37| 188 53.14| 118 44.95 147| 23.66 21| 50. 43 32| 36.53] 736| 45.2
23| 39.39| 243| 56.65 88 51.78 108| 55.44| 119 24.0 25 21,92 12 27.25| 718 47.6
30| 48.47| 276] 50.04| 204 60.20| 170 53.78 150 27.42 20| 25, 85 22/ 51.36/ 878 49.3
13| 65.15 108 48.69| 114| 67.89) 75| 63.73| 96 30.72 19| 66.53 15, 55.6 440| 53.8
15/ 30.33 152 64.24] 149| 54.69 97| 58.82 128| 30.39 16| 61. 94 11| 49.82) 462 63.4
5 k4. 00| 54/ 56.42| 37| 51.89 56| 76.14/ 31| 25.23 8| 72.75 7, 40.71 198/ 55.1
9 15.89] 31| 68.23| 32/ 60.81| 18 42.67 27| 30.22 2/ 96.0 7| 70.0 126| 51.3
2| 70.00| 26| 45.81] 19 67.95 11} 53.18 23| 52.57 4/ 52.5 3| 46. 67 88 54.2
6/ 92.17| 18| 39.06| 10| 55.4 8| 31.75 11| 40.36 5 68.0 58 49.1
31 30.00; 27| 52.89 27| 33.93] 32 39.13 32 21.22 4, 60.0 4 71.75| 129 37.9
1 49.00] 16| 64.38 8 59.63 8| 21.75 7| 34.43 7 22.86 47| 45.4
1| 40.00{ 10; 12. 30, 6| 37.17| 19| 22.33 7 4.86 33 18.6
6 40.00 5/ 10.0 8 4.13 4 5.0 4| 24.25 27| 16.3
1| 15.0 3| 18.33 5 17.0
1 40.00, 18} 15.83] 10| 58.9 10| 14.80| 15| 23.40 1/ 37.0 3 11.0 58/ 29.2
4/ 55.0 5| 58. 4 3| 36.33 2 2.5 3| 66. 66 1 12.0 18 46.6
31 10.67; 13| 11.08 5 24.6 5 1.6 2l 1.6 2/ 76.5 30/ 15.5
6 29.33 1] 28.0 7 29.1
3| 35.67 3 35.7
4| 11.25 5 8.6 4} 45.0 131 20.6
1| 85.0 1| 85.0
1| 104.0 1 30.1 2l 67.0
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Appendix Table3 .

Durability of telephone poles treated with Malenit solution
(270 kg/m?® at 1.25% aqueous solution).

Year installed | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941
Years in service 22 21 20 19 18 17 16 15 14 13 12 11
'N‘i‘;’;‘t’:ﬁe‘(’f poles 3,453 4,684| 5,808| 7,432 8, 248(13, 846|15, 286/16, 979114, 249111, 22012, 046| 9, 472
N‘;ggfggegf g,zlfs* 35.1 34.7 34.8 25.8 19.1 12.9 9.6 6.8 4.2 3.9 27 23

Year installed | 1942 | 1943 | 1044 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952
Years in seruice 10 kfr 8 7_ 6 5 4 3 2 1 0
Number of poles | g 15 6,850 4,722 5, 126| 5, 985| 8, 71413, 29323, 483,38, 28054, 704117, 183
e Css* | 18 12 09 o3 06 02 01 o o o o

Observed at March 1952
Service test was carried out at Kyushu district

* Amended by Kyushu electric Co., Ltd.
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i

Appendix Fig. 1. Piles destroyed by insects and decay for 10 years service.
(courtesy”of Nippon Malenit Co., Ltd.)

Appendix Fig. 2. Condition of poles treated with Malenit in 10
years service,
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Appendix Fig. 4. Relation between decayed length
at ground line and years service of untreated poles
(Chubu electric Co., Ltd.).

A: heartwood B: observed area
of sodium fluoride

C: not observed area of sodium
fluoride

Appendix Fig. 3. Colour reaction of
sodium fluoride at 10 cm from the top
of pole, covered with metal coverings,
treated with Malenit solution after
10 years.
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Appendix Fig. 5. Relation between decayved length
and vears service of telephone poles treated with
Malenit solution (Chubu electric Co., Ltd.).



