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Table 1. A F b A IV TR & BRI IC 1) 5 TRINE O g
Crh o CERILREIEA) o

Comparison between retentions using SUGL (Cryptomeria japonica D. Don) heartwod by

PR

Size of lumber Steeping method Retention at 24 hrs.
1.5X 7 X100cm - éré;e;m&esnt e 460 g/m?
1.5% 7% 50 intermittent 536

15X 7 x 25 ggﬁll‘nm;glesnt 572

Table 2. RO Z L7585 A XM O2URMIRFEIC KT 5RNE % kg/m8 &
‘ g/m? TEb LiclEd i GKIsHOBHE)
Comparison between retentions expressed by kg/mé and g/m? in the case
of steeping at 24 hrs. using SUGI lumber of various size (water solution).

Size Volume Surface area - Retention
cm T me | e kg/a® | . g/m
1 X 7 X100 7X1074 0.16 90 456
1 X7 X 50 3.5X107¢ 0.08 101 455
1 X7 X 25 1.8X107¢ 0.04 - 111 491
9 X 9 X190 160X 1074 0.70 oo22 520
4.5 X 9 X 45 18X 1074 0.13 46 640
dia. 10, leng. 140 140X 1074 0.44 16 444

B LI ORI 25°C 2B S €5 X 5 CERSENC IV T o 7.
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BET X 5BKE : .
Fig. 1 &AR¥ &5 FRDS Retentions of water by steeping using SUGI heartwood
TREREZHEWT, MEcRINEr, ¥ and sapwood (size 25 or 50 or 100X 7 X 1cm).
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Table 3. iRi& 1 KO BINE A § 5 thDRERHOBINE & OIb®
(R FL » WIZ 1 BAKROBIRNED
Ratio of retention at each steeping period to retention at 1 hour .
(retentlon of water on heart- and sapwood of SUGI).

Steeping period (hr.) l o o.l I 0.4 1 3 l 5 24
Heartwood .53 1 079 | 1(166)P 1.31 - 1.57 | = 2.80
Sapwood 0.62 0.86 | 1(301) ©1.34 1.55 2.37

1) Retention at 1 hour. (g/m?).
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600~
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BLIFHERE (&840
Retentions and standard deviations of a few preservatives by steeping
using rough and smooth surfaces lumbers of SUGI heartwood (each 8

pieces).

Table 4. ZFLHOM « BEC ST 5EBEROBIE (g/mD) &idik
Fef] (0.1~ 3R5f) & OBRERTERROFE
Constants in experimental formula which indicates the relation between the
steeping period (0.3~ 5 hrs.) and the retention (g/m?) of a few preservatives
on rough and smooth surfaces lumbers of SUGI heartwood.

Surface Preservative , a ==
il & Water . 0.159 271425
Sodium-pentachlorophenate (Na-PCP) 2% 0.149 237428
Rough Wolman salt 2% 0.193 18515
Pentachlorophenol (PCP) 2% in fuel oil 0.197 1614 6
Water 0.276 135419
B Jiii] ‘Sodium-pentachlorophenate (Na-PCP) 2% 0.262 - 139415.
Smooth Wolman salt 2% . 0.262, | 139+ 8
Pentachlorophenol (PCP) 2/ in fuel oil 0.202 119410
Creosote oil 0.111 183+60

Note Experlmental formula is logY =a log X + log (bis.)
X : Steeping period (hr.) Y : Retention (g/m?)
“a : Constant for rate of retention. : i
-4 : Constant for retention at ‘unit period (hr.).
s : Standard deviation of retention.

TR CIXEEEE L D AE< T, H1.85THY, BMTIHELALEN L, 7 VA — bl
TR E G bl > 0T, TAOKKIETE K, BOBICES & ¢ DEEFHITIE S ko
T, EHED Wolman salt @ a DfEA Na-PCP %7](&:&[:/\”(7&%\/\7.13,,i’%ﬁ@fﬁf‘b‘ibi&/’ug
FUETH 52 L bF 2T, K ﬁ@%AﬁETu015t%zfébo#xtwf%éoo
b®ﬁﬁﬁkﬁﬁﬂﬁﬁ®ﬁl0#&0i%<&ofwéuuﬁlﬁﬁkkU6%Wg®&ﬁﬁﬁfb
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Table 5.  RiF1 B%FaﬁO%’LﬂSlikﬁ 3 S h DRI O & & DR
(AFLHOH - Wﬁk%ﬁé%@%ﬂ@ﬂ@i)
Ratio of retention at each ‘'steeping period to reterition at 1 hour (retentlon

of a few preservatives on rough and smooth surface lumbers of SUGI

heartwood) '
Steeping period Chrs.) 0.1 R ‘1 : 3 5 24
Water solution of | Rough 0.68 0.85 | 1(210)® 1.22 1.41. 2.14
preservatives | Smooth 0.54 0.80 1(141) 1.35 1.58 2.71
popazimsuelail | SOUER | 088 | ORISR 1B L& | i
Creosote oil Smooth 0.76 0.86 1(188) 1.11 1.22 1.67

1) Preservatives are Sodium-pentachlorophenate and Wolman salt.
2) Retention at 1 hour (g/m?).

B s OEFEECRHEIS TR b T 325, SHORIEOMICIE 5o % MEF LS, W
HARNEAE I E o> T B,
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Retentions. of methanol and water by steeping
using SUGI heartwood (size 30X10X 1cm).
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WThOBEHRIEIFRME TR Fig. 4 0L xy, BELBNE L OMICEKHEERED Y, Fhl
BIXW L SAIMEIEBR LT, SHMBEHA L L - TVE Lvd, 50, 5% D X 5 Hiin
WEOKREVHDIXMEDIRED  DITHENRT, %@wﬂogﬁbmé<tarbée%h@zkmﬁﬁ&
OBUENEEDREDKTIARZELL Lo TLESDTH S,

Th S OBMRISERR()BRILL; £OHKETRT L Table 6 DLk TH5,

DEDHREDR DL, 28 ~LOBREPEVDORIBRBICESVTKREALTEDSLTE, aDEDE
kk&%b<,ﬁﬁ@@w%@ﬁ%ﬂik%vfﬁ*lb#&k%(ﬁ%#,a@ﬁﬂ%ﬁbméito
T3,

WOWEHAEE D 5> b Table 11 1R & 51, HERBRESEZENSL, RERN S IBEISE
Table 6. x#uﬁaxwa%&ﬁgoxﬂ/—wmﬁm@%WE(ymﬂ
LIRIERE & OB E T TERIOEE
Constants in experimental formula which indicates the relation between the
stéeping period and the retention of methanol solutions of various con-
) ' centration for SUGI heartwood lumbers. ‘

0.1 ~ 3 hrs. 3 ~i 24 hrs.
Solution -
a . b : a
Water 0.327 126 0.424 2 113
100% methanol 0.246 136 ” ”
75% ” 0.327 126 ” ”
50% = 7 0.119 227 0.280 190
25% ” 0.154 178 0.333 146

Note : Experimental formula is
X : Steeping period (hr.),
: Constant for rate of retention.

b : Constant for retention at unit period (hr.).

logY =a log X + log b
'Y ': Retention (g/mﬂ)
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Retentions of solution with wetting agent by steeplng usmg
SUGI heartwood (size 65x10X1. 5cm).
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Table 7. A ¥ LM BT 5 REEERZ RN LIokoBRE (g/m?) &
R & OBRE TR TERROEE
Constants in experimental formula (1) which indicates the relation between
the steeping period and the retention (g/m?2) of water with and without
wetting agent for SUGI heartwood lumbers.

. 0.1 ~ 5hrs. 1 ~ 5 days
Surface Solution . B 2 e
Rough Water 0.159 271 0.412 . 561
7+ W.A.D 0.131 272 0.431 500
Smooth Water 0.276 131 0.517 386
r + W.A.D 0.280 124 0.491 404

1) W.A..oe Wetting agent
2) Retention at one hour.

3) Retention at one day.

Table 8. i 1 AMOBRE KT 5 DR iFREH OBINE & Dt xR
(R E LM OH - BEICE T 5 KIEHEDOTRILE)
Ratio of retention at each steeping period to retention at 1day (retention

of water solution on rough and smooth surface lumbers of SUGI heartwood). -

Steeping period 1 hr. 3 hrs. 5 hrs. 1 day 2 day 3 day 5 day
Rough surface 0.47 0.55 0.62 1 (562)P 1.27 1.53 1.95
Smooth surface 0.33 0.44 0.53 1 (393) 1.44 1.81 2.29

1) Retention at 1 day (g/m?).

HE T 0.1 B D & & bF o I REEMAIRMOKDO L SRR EIIKTH 525, 0.4FERHTIIZEA
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o & x  REEERIORMOREILEL KnEnwd Z Ltk 3,
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DEBERDTHBE Table 7 DLV TH 5,
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ETDa DOfEivY, 5 E TOMEICENRS LD KREL Ko TWS, LA L, HEOHMEEICH T
a DIEDEMEIFRIREL T > T3, RiE1 AMOBREZEREC LT, oL ORREDEY
REIE Table 8 DEk9THY, ThdOBERIIKIEHE TRE LIBECKED TIELTHS S,

AERTIIRAEEERZ 1EE LrEbEWD D, T OERZ G TREE-EFIRINDEE OF &% %W
THZ LIRS LivivAd, B. Scauize SOER® Tk - Th, BEAORMREICIIS 3RELR
MORECHEHH < HEDH 52, RIEFHVPEL LD L BEEDTALVOHDP, LEICEoT
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Retentions of a few preservatives by steeping
using EZOMATSU (size 5010 X 2 cm).
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Retentions of a few preservatives by steeping
using BUNA sapwood (size 52X 8 X 2 cm).
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Retentions of a few preservatives by steeping
using AKAMATSU sapwood (size 70X11 X1cm).
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Table 8. =vY~<v, 74, THIryMiisi)d4MERMONEE (g/m2)
& ifi & OBRE TR T EHR X OH K
Constants in experimental formula (1) which indicates the relation between
the steeping period and the retention (g/m?) of a few preservatives for
EZOMATSU (Picea jezoensis Carr.), BUNA (Fagus crenata Brum.) and
AKAMATSU (Pinus densiflora. S.et Z.) lumbers.

Species ’ Preservatives ; a [ b
AKAMATSU- Na-PCP 2% Wolman !
Cheartwood stz I T
AKAMATSU- Na-PCP 2% Wolman salt 2% 0.199 . | 388

sapwood PCP 2% in fuel oil 0.088 : 194

| Na-PCP 2% 0.197 1 179

EZOMATSU PCP 2% in fuel oil 0.094 50

Creosote oil 0.119 79

~ Na-PCP 2% ! 0.216 523

BUNA-sapwood PCP 2% in fuel oil X 0.230 ' 297

. Creosote oil l 0.230 i 297
1

> TZDHEINAWTHD - 72,

WThOB AT, FE & WIR & OIS 5 FFHE TRKKERMBIRSK D 1 h, EHRAAELT
Lo EEHR)OHHKERDTHEE Table 9 DEHEHTH D,

DLEEABFOEHET & ORINE DL ZFE LIS, OIS IHIICX > TENTESLDI, BED
L OARAMHCINE DS DELEHEIC X » T BRI HLTH D, Thbb7 H<villffo k5T, K
A, MfEOWEANZIEOIVLOE, =Y <~y DX S5ITHEm s dE VLI, B OEIEHER/NES
£, aDib/hEL Lo T, RFRPPBIIZH TR D SOz PRI L T, WEE»SZEL
P EWICHFE LT LE - T, KAWL S LEWICIEBELTL 2k b 5BENET 5D TRLVWA L
Fzbhb, LiL, HOLHEDSESRIRINS I OWINEFO LI RIECHEERLTWS,

A E ML %A1, WORET IR EDMIICH VW THIEF iDL, LrdbEL2Sviilynd
DT, B LB b EECS T, TNICITHH - CILILRET 5O EET %5, £
DI DWB I DENIREIE N E LD DTH D,

TNIALTAF, 7FOUMOX 5CKRAMED S DIZED S BIEF KX VH T, KB - 704k
DEZIPHEVELRVOT, RHEHTHOEIRICHASEE LT, R B sonadicbn
Hich, 7w vlMHE ERBE QBT RV A, AFLHEDIBAEL D, LBt A
FLMOX 5T, i, KAEORZEPSHED R LV, =V =Y X DinEL S 5IL8% v L Ebh
BB, DRI U X S 7R TN 2NEE L TS W BIES 27T 0 Th s 5,

(6) STVEMEKE AR/ —IL0%KERTRIBLIZEE

MEtE LTI v v RO S 4 mm, 30X30cm O3 D% A7,

e LTk E A £ 7 —50% (i) sKiGuio 2 il v, &2 210 iRz v, 1
WEITI0 DT HfiTERDb LI,

RN O b0 L, SEAOL L0 2 BEITGT, H4 OBREH T WINEZEBE L7z,

SEBRET T FCIRR 2 TV T, Fige 9 R, WERT 351 MRS IR O & & iz
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Fig. 9 S v v (JEX 4mm) OEENHE & IR &
Retentions of methanol solution and water by
dipping using lauan veneer (thickness 4 mm).
Table 10. Y v (4mmE) ik 5 AKX 7 —50%KIEH & KD
WIRE (g/m?) &iZiEn & oBfRE 7T EBRN O
Constants in experimental formula (1) which indicates the relation between the
steeping period and the retention (g/m?2) of water and 50% methanol

solution for lauan veneer (thickness 4 mm).

10 ~ 30 sec. 0.5 ~ 30 min.
Solution
a v a b
Water 0.608 4.9 0.308 62
Methanol -50% 0.340 28.7 0.241 108

1) Retention at one second.

2) Retention at one minute.
LToREL Lo TV 525, IIREICAT 2 HRID LT/ &Lk T d, RIEEOILE TIRIZE
R SR BM OB EVEA £ 7 — A AIKD 2 ~ 35, HRAITIE 1.5~ 2 fOBMEZTR LTS, COX
L, AZ7 —NBRAIKE DBREPKELRD LV I LIEIERHBHOEOERHERICLT T h Ty
%o WTNOBATHEBEMIII T OLEITAEL, LEVIEANEL LT 5, D7D, 4RI
BT HPNEOIFERET A X/ — A DHERRECD, BIREEDOLRTIRIKEDEIEDLEL,

COERCHEVTD, BINE & IRERM & XA T 4 BT HEBMEGRIC D 255, FirI(1)H*
BT 5, CORDOHE a & b RFYEAL L 4 HAL & ORERENIC ST CHAE LR R 2R T & Table 10
DLEYVTHD, aDIHIZEDRETL, KMAX/ —AXYKRERIHER-TED, bOETIEBIT A
£ = APKE DD D REREEZR LT\ %, £ RALoRER I I T BN OB {1t
T, Ky AF7 =BT aDEIRELLoTW5,

Fo& <, ThOOERPH A X —A50%KIEHIIK L DBINEE 2270 D REL DA, WRE
DEEMEEILEICKE DANZ L B o TWDERD, AR —AKBKRERHWIEEITE, AXLHOHRMD
BELFACL S, ERHOERICEVT, bRV DEbhD, IcEXE, A%/ —LHESIMHOH
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AR LI Ba, 195 5 @0RLRICHEYT 5,
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HAREL LT, BEOMICHAWEIRE D255, RREIOKEEE L DTRBEREOELZAE Lk T
3, BELENE L OBRIIBEELOEKREZIRDLTVE EEXTELIPXEVTHS S,

EBRERRVThOBETH, Fig. 1~9ETOL 5 CEMEFIRKIC SV TEREIORINE 25 A
THBHE, REERE LD, BEEEBREDOHICIE, RRAPSRI 2O EEZERL TV,

log Y =alog X + log b

ZOREHPEETIEROL S LR LR S,

COESRMRDRILT B EVS 2 L3, Bl X LRRE Y & ORISR OBIRA R 5 C
EEBRLTWE,
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BEREERNCEELT, ROXSLREEESH LA,
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27
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L5,

TR, WHIAMEZREL, MPE2ERSZELTRLIBRELKZII LD, A& s Ol
Ex S FTICEENL BT LROEETHEEL TR T ENTESRHIE, a DEIXNER 0.5 ITEWE
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TiX 0.01~0.3 OFFET, 0.5 DEIEPIRYERD D, 7, WTNOBEEDHEE T 24BFHL kic
BBHELIEVI05IESL X5 Th5b, =& xif, Fig. 5 024~ 1200 DR &R £ TIX 0.4~0.5
LY, £OZ EBHALIILHEDNTV B,
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K[OMEZ AR IETCH, aDfE% 0.5 CRLX—HITHZERETFrLVIErdLAEY,

ERERTIE, AMZ 0L OEEBINAEME TRS, L bAEREOOMhCEET 5225 0M
EESUTREEEIIFELSRD, RETIROUEIC LY »i Y RELIBCEROESERT 5, L
L, AERTRDSNAEHERITILTESE, ThLERIBRFERDIRLLTV 5L DOIRBEROWE
B L AMOBEMTH S, G. Beckeri b 2SHMERFERIZ VT, - S WM ORE CRINE & O WEREHK
L DRAREIRET L7ts, G780 H - THD & 5 LBRBROON Al o/ & Vs TYvED,

T, FAERCHER LA EORKROMBER LT L Table 11 DL k) ThH 52, KBWOWE
B T ORERR L BN LCHB L, kE, REES, HELEOMHEEAMOBIRE L OMicssy
BELERBD DL S5 TH 5,

et xiE, e OERRMENOREVIKIBHETIE, REEIONSWALZ, —, BH, 71vFY~t
WITHRTAREY, FBETEENRORE VS VY — M HHERESE /NS Wb B Ot ~hiE
PIED @ DIENNE s T B,

b DIEC DV TIRETENDIE A &7 =, B, 7vAdYy— MR EPRESBRDBEIEL,
ERIVvAY ~ MAD L SITHEDE W DIEFKREVWEEZT T,

LOXSURERPLERRNOEK as b 2RET 54RFORREBEANNTREITROE 1 TH
5, o

Table 11. ff Al L 2 ¥ © # B E

Physical constant of solution.

Solution Temperature Sp :(jifi;ic %g;g?gg . Specific viscosity

°C gravity dyne/cm (Engler degree)
Water 25 0.997 71,97 1.00
Na-PCP 2% v — 47.98 —_
Wolman salt 2% ” 1.022 34.37 1.00
PCP 2% in fuel oil ” 0.790 28.79 1.07
Creosote oil ‘ ” 1.020 | 41.58 1.79
Methanol 100% ” 0.792 27.42 0.99
” 75% ” 0.859 32.60 e
” 509 “w 0.916 | -4l.05° 1.08
o, 25% ” 0.959 46.73- . —_—
Wetting agent 0.1% o” _ . 42.61 —_
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Research for Wood Preserving Treatment (5 ).
Relation between period and retention by steeping process with lumber.

! . Shoézi Amemiya and Mamoru Inoue

(Résumé)

The steeping process is used mostly in treating Jumber for buildings and engineering
works in Japan. However, there are little treating data and research reports on this'process
in this country. So the object of this experiment is to prepare treating data and to find
the regulation between period and retention in the steeping process.

The specimens used in this experiment are mainly lumbers of SUGI (Cryptomeria japonica
D. Dox); other species are EZOMATSU (Picea jezoensis Carr.), AKAMATSU (Pinus densiflora
Sies. et Zucc.) and BUNA (Fagus crenata Bium.). Their dimensions are 25 ~100cm (length),
10~15cm (width) and 1 ~1.5cm (thickness). The solutions are 2% WoLman salt in water,
2 9% sodium-pentachlorophenate (Na-PCP) in water, 2 % penta-chlorophenol (PCP) in fuel oil
and creosote oil.

The retention is taken to be the difference between the initial weight and the weight at
each steeping period. The same lumber is taken out intermittently from the steeping tank
and is weighed at each steeping period. The intermittent steeping was adopted for the rea-
son that the rate of the retention can be measured using the same lumber, and there is
little difference between the retentions by the intermittent and the continuous steeping, as
is shown in Table 1. All retentions in this paper are represented with gram per square meter
(g/m?), because there is less difference between the retentions per surface area (m?) than
per volume (m3) when timbers of various forms are treated by the steeping process for the
same period, as is shown in Table 2.

Obtained results are shown with both logarithmic section paper in Fig. 1~9. As shown
in Fig. 1~9, the relation between period and retention are linear. Their relation can take
the form of the following formula.

1o0g Y = @ log X + 10g b ooeeeveeerseeemmecnnreniioniennnniene (1)
X : Steeping period

Y : Retention

a : Constant showing rate of retention

b : Constant showing retention at unit period

The values of @ and b in the experimental formula (1) for the various species and solutions
are shown in Table 4, 6, 7, 9 and 10.

The rough surface means in this paper the sawn surface, and the smooth surface means
the shaved surface. The value of a for the rough surface is less than a for the smooth sur-
face, and the value of b for the rough surface is more than b for the smooth surface. The
value of a for water solution is more than a for fuel oil and methanol solution. The value
of a for creosote oil is minimum in all solutions.

In methanol solutions of various concentrations, the values of @ and b for 75% and 100 %
methanol solutions are almost equal to the values of @ and b for water, and the value of a
for 25% and 50% methanol solutions is less than the value of a for water; but the value of &
for both solutions is more than the value of & for water. So when lumbers are treated by
the steeping process with 25% and 50% methanol solution, there is more effect for the reten-
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tion at the short period.

L T A L “'_:.k
The physxcal constant of the solutlons used 1n thlS experunent are shown 1n Table 11.

It is presumed that the relatlon between ‘the physwal cons.t;n{ h’f solutlons and the value of
a and b for the experimental formula (1) would.take the form'as in the following formula.
a =~ w/n, b ~ noK|w
w : Surface tension n : Viscosity

v : Specific gravity =~ K Constant ‘for pérmeébi‘l‘lti of ‘'wood.



