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

Retention of Treated Wood by Pressure Method.
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Fig. 1. Sketch showing dimensions computing the volume of
treated in round timber.

V=Vo—(Vi+Va+Vs)
V: absorbed volume of wood

V. and Va: volume of heart wood
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Vo: total volume of wood

Vs: ellipsoid of revolution
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S/a: ratio of sapwood thickness to diameter
V/V,: sapwood in total volume
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Fig. 2. Sketch showing dimensions computing the volume of treated
in sawed timber.
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P: percentage air space in woeod )
S: specifie gravity based on the weight when oven-dry and the wolume at curremt
moisture content

M;: percentage of moisture content at or below the fiber saturation point
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pw: density of water in wood

M,: percentage of moisture content above the fiber saturation point
1.46: ture specific gravity of wood substance determined in helium gas
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1.53: apperent specific gravity of wood substance determined in water
M: Mi+ M,
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P P
Wansx =100 * 100 *
Wmax: maximum amount of preservative
Ps: percentage of sapwood

W: weight of preservative in unit volume

I, &t = B

a=25cm, b=15cm, ¢=16cm, d=8cm, P=2cm, L=1000cm, e=100cm & L7 AKH:
DA T RT HHBHIRERTOERIL, 2¥D0Lkh THS,
Ve=0.320539 m®, A4EOMEE D L5, Thbb, (FE)8/10-L T1x0.32m? 755,
Vi+ V3=0. 024651 m? '
Vs=0.107179 m?
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L72530T, V=0.188709 m?
MO PRV 0.236803 m? k755,
e=150cm L&D V it 0.190095m® &t 755,

W%, 10m WELC/)V\’CEP%%K@@“Z&?E% 2cm L, WMAA»S 1m F720% 1.5m HE
N X BEMEL, ak®R%E 30%, 40%, 50%, 60% & L, HEEZ 0.30 F7/2ix 0.35 L{UE
L a0ERE, PEFRENsonil, SREARICHT oH®REDLD5 L, Table 11
TTERDTHB,

Table 1 iz7%4 R 13, P=71.38, =100 04z 66.63 (%) TH5, HIIFHERIRHE
WaoEkiE (V) CARREAFTRELRRS 3B.3T%HFETHZLERL TV,

DELAREDOH AT HIEAEREEL 280kg/m® ¥ 5L,

280 0. 3205639=289. 751
e=100 D44, 89.751/0.188709=475.605 (kg/m?®)
e=150 D4, 89.751/0.190095=472.138 (kg/m®)

L7=psoT, Volioxtl T 280kg/m® DX ABNRERITANAKE L k550 E&/KEIL Table

20EBITHD,

Table 1. Calculation example of air space of wood, penetration volume and ratio
of actual absorption to maximum absorption of treated wood.

Moisture
content 30 40 50 60

%

Specific .
gravity 0. 30 0.35 0. 30 0.35 0. 30 0.35 0. 30 0.35

Air space
in wood 71. 38 66. 61 68. 38 63.11 65. 38 59. 61 62. 38 56. 11

%

Penetration
length from
cross sect-| 100 | 150 100 |. 150 | 100 | 150 | 100 | 150 | 100 | 150 | 100 | 150 | 100 | 150 | 100 | 150
ion

cm
E t H = - = = s = Pt = st - e — - - = =
Peneation) S\ | B S| Bl B E B| Bl R R B/ 5| B & B
vt | 21 BV BRI BB E S 3B B 5 &8 22 G
m? 3] = & o] = > Bl S K| @ @ - N

\ [

R 66. 63/66. 14/71. 40‘70. 88/69. 55;69. 55‘75. 36/74. 81172. 74/72. 21|79. 79:79. 20(76. 24/75. 69:84. 76:84. 15

%

R: Ratio of actual absorption (taken as 280 kg/m?®) to maximum absorption. -
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Table 2. Moisture content which correspond to the maximum.absorption.

(taken as 280 kg/m3)

Air space in wood

% 47. 5605 42.2138
Specific gravity 0.30 0.35 0. 30 ( 0.35
Moisture content 109. 40 84.43 110. 55 ’ 85. 42

Iv. # =

AFBIORAF T E<r = MK JISA 9102 ic X % EXNBICEHIT S T A S
13, Table 3 DE kD TH5, 5T VYRAFBIVRAFICHKL T HBEAAEXL, IHE
KT L WL, FEARIT—RICH 150kg/m® & %,

Table 3. Absorbed solution of pole treated with 1.25% Malenit solution.
Wood {.).fengotllé Number Average absorbed solution
species rlr)1 of pole kg/m?

11 38 220

Thuja
plicata 12 22 195
13~15 6 180
7 10 287

Cryptomeria

japonica 8 10 284
10~11 12 277

VWE, HE% 0.3 &L, 7kK% 30% &Lt E0%@Esrdtns s, Tablel iy
L¥kh T1.38% 7B, LizhioT, 0.7138.0.188709=0.134700 (m?) & 7c b, FEEAIANK
OhEZ1ET5E 134.700kg L7455, KEWGBAIO AR X, —f%iT 260~300kg/m?
(FL LT 280kg/m®) BEAINTVBDT, 10m ORETHE,

280 « 0.320539=89.751 (kg) - 89.751/0.188709=475. 605

L7 23 THEEAIR T 2 e 5V CiE, 475.605kg/m® 2NEA XNz LItk b, F72, &k
#3 109.4% D & E D AFEAERES 89.751kg L7 sh, EAIAMKED 475.605 kg/m® <
HEGFLEOFAEREE, ~v =y FORERY 1.26%E L, HEX1ETHE 595 kg/m? &
%, DFI, TH5LTHEDFEARKIEL MIEHIHBRICH T2 BHE & 2 KT 5.
Wolman igicovT, JIS A 9302 i X ZF5BA IRBR CRMEIR(ESS 10 [ B4 0 BIEA]
B ENEE ORI, Table 4 0tk ThH5,

AEOHED 5.95kg/m? OBEHICIHEESH Y, FAEDNERIH DT FHO BERE
DB BTz, MEETITFEEAERR L VIREFPKEL, T KREOMASKICERE S
LEZOLNS, SFW, HNEIICEIFS Wolman E0HO B4k 5 EARKNEL =T &,
Table 5 DL kD TH5,
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Table 4. Relation between retention and effective value of Wolman salts.
Sample ‘ Retention Effective* Sample Retention Effective*
No. 2 kg/m? value No. 2 kg/m? value
1 6. 96 77.1 14 14. 74 100
9 6.93 84.8 8.29 97.6
13. 86 92.7
ST A R B
13.93 100 16 13' 51?8 e
8 7.71 82.7 et 97.6
13.48 100 17 ‘ 7.7
9 871 100 8.22 92.4
13. 96 100
12. 34 92.4 18
10 7.91 93.6 8.74 100
13.77 97.9 12.70 100
1 8.71 83.3 19 6.13 83.9
13. 76 100 11. 47 96. 4
12 8.72 100 20 6.17 80.6
13 13.53 97.6 21 10. 77 75. 8
8.58 95. 2 , 5. 57 77.9

* values after 10 times weathering procedure.

Table 5. Retention of Wolman type preservatives.
Preservative Retention Remark
kg/m?3

Tanalith, Tanalith U 4.09 Post service record®

Tanalith (old formula) 4.5 Pine pole#

Triolith 5.61 Poles ervice record®

Trioxan U, Trioxan UA 3.5~4.0 | Retention for German National Post®

Triolith, Triolith U, tanalith U 4.0~4.8 | Collected data on practical experience”

Tanalith U 5.5 Fence post®

Tanalith, triolith 10 Internaional termite exposure test®

Tanalith U 3.2~9.1 | Stake testl®

Triolith . 4.81~8.01 | Fence postil) -

U-salz (Tanalith U or Basilith UA) 4.5 Standard retention for German National Post!?
U-salz (Tanalith U or Basilith UA) 2~6 ?f:;lst‘}%rd retention for German National Rail-

Basilith UA 3.65~5.4 | B

Tanalith’ 7.21 A Quarter century evaluation of poles and posts
at the Gulfport test plotl®

Tanalith 10. 21 International termite exposure test®

Water-borne preservatives 5. 34~16. 02| 16

Tanalith 5.93 Timber for the Rock Island Railroad!”

Tanalith, Triolith 10. 21 International termite exposure test!®

Tanalith 8.44 Laboratory treated pine block for subterranean
termite attack!?

Tanalith 8.81 Standard retention for highway construction
(post, etc.)20

Tanalith 5.61~8.01 | Railroad car material wood for use on farms
piles and timbers in marine construction?!

Malenit, Malenit C, Malenit K 3.13~3.75 | Japanese telephone pole
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<V =y MAROERIEENS 1.25% THY DR BRI EOX STHESIhS ., T48bD,
1) Mg SIe B A MARBOREZRMES Le,  2) Ffi. 3) EBREEEE AWM
IR X B B IER) T 55> Wolman it HEEL ThE W, 4) IBRORERE RIEKE.
L, JIS A 9302 oz IR g, 1.25% I CEBEECHE, ERRER—EE
FEYERDS S5, T, Table 4 L h, #Ro<r=y tD 1.47% 73_»{@]&[,7‘;7&*330)
BRSO Es 77.1 b, %72, Table 5 X 0o Tanalith OFAERZ F D
5.5kg/m® L LTZhEBTsL, 2DREPVBELES S,
IVERABRIC T HIEARNE, ENC X 22 EARQRENRE) & EHBITEFEICGE L
L E BT X R EE (JREHRE) OME L THObIN5%, bREOARICH T 5 KiskE
FEEHIOEATIHIEE A EHEShTWiy, Mc Lean®™®® i {LEREMAIKIC DWW T o7z
BHEZ2L LR EERTDE, log x=eb7p longP&; VA ‘
1: average penetration length
P: absolute pressure
V': absolute viscosity of the solution
a, b, f: constant
L, AFARBEQHREOFREELEL Wolman HOKE, iR, T, Al s L ok
COWTIEEASHK ShTWRV, IEREAKICENT, &5 LRI 2k > c Liis
BRICAREONICEERED—DTH5 5,

V. f =

1) IERIEAGIC X ) Am S Rk Mo BRSO KR, AEOBAITE (1) 0RT,
ikt GOMR 2 () OB (4) ORTERT 5L & RBTE 5,
2) IMAMCHERSRSEET 5 &, EATSEE (B2 1 008 13, AHEORACE
(5) ORT, AMOBREITIE (6) DR THLbTZEBTES,
3 " Wolman HEOEARREIT—IT 3.5kg/m® & Wbh TV 35753, ?I]\‘Sh?’&.\/‘%ﬁ%@ﬁi
HOR I THEAAIES b & 55 £ 6kg/m® (5.95kg/m?) Th5,
4) okt JIS A9302 o BENREBRICKT 5 FRIRNE & IEREAKCET
B ORAIR L 2 BT 2 2 &I Lo TRBOEHNOHECHT 52 LRTE 5.
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‘Résumé

The most effective method of treating wood with preservative is by means of
pressure. In Japan, the essential types of pressure treatment, Bethell process with
Wolman preservative for telephone poles and Lowry process with creosote oil for
ties are in most widely use. The treating conditions of Bethel process actual
employed for Japanese ceder are as follows; temperature of preservative is ordinary
temperature or below 40°C, moisture content of wood is about 30~40%, preliminary
vacuum is about 600 mm Hg for 30~60 minutes, maximum preservative pressure
is about 10~14 kg/cm? using pressures gradually raised, lengtn of pressure period
is 4~12 hours and no final vacuum. The absorbed solution is about 280 kg/m?
for apparent specific gravity at 1.25% of Wolman solution. Therefore, retention
of about 3.5kg/m?® have been commonly used. There is often a wide variation in
both the retention and penetration obtained in individual poles in the same
charge. The tendency of some purchasers is to specify relative low retentions in
the hope of reducing the cost to the lowest safe mininum.

The purpose of this study is to discuss the absorption, retention and penetration
of Wolman preservatives especially Malenit for telephone poles to commercial
treating-plant operators, inspectors and others interested in pressure-treating
processes.
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The results obtained are as follows; .
1) Penetration volume of round or sawed timber can be measured by the
following formula.
For round timber:
_=zL (a—b)? ne 2,4 (L a+b 2
v="Elap+ L[ @rpar e rer = fgn (5—e) ("0 - P) ]

For sawed timber:

V—abL—g (—]21— )(‘%}5’—10)2

2) Maximum penetration volume of poles when all sapwood was filled with
preservative is as follows;
For round timber:

Ef'—{ab—cd+ (a—b)“g(c—d)ﬂ }{ 1-S (%3+%)}

For sawed timber:
o= (55} 1 (ks 1)

3) It is said that the retention of Wolman salt in pressure process is about
3.5kg per total volume of poles. But, in the case when unpenetrated volume is
omitted, actual retention is about 6kg/m?.

4) From this method, it is able to compare the absorbed preservatives at-
decaying test described in JIS A 9302 with the actual amount of preservatives in
pressure process.




