i 54 R BB L b IR ) 1D\ C
W1 B 0SB R
Nooow | =0

1. #

o

HLEER L, KEHEERI ORGSR 2 ISR 2 FIA LT, E4 % LSS AR R A
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ZEEaH¥ERIL B. Schulze & G. Theden »{Fo7cP3# ¥k (Scheiben verfahren) ¥ X O &ffik
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plastic |TLEED S TIRCEDNIT 2 ) ARFZTHH, <v =Y 35 108 Na-PCP | 2Aic vk
DI bR b DTHRVCERERETH S,

i) FEH| D

KEoRSHIVTERE 1:1 ¥ L, 77 L, Osmo-plastic 13k LiE¥T. DT FH 1.

Na-PCP o#4iidopiod 0 r, iR KCxiL 10% FHimLicd o Lo 2 oW TERY
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Table 1. ’E&Qﬁ'ﬁ; il }iﬁi S
goom E F (em) £ (cm)
! Species ‘ diameter I Thickness
7 F Sugi 20~22 4
5312% < ¥ Matsu 15~20 3
+ Z Nara 5~6.5 3
#HEA FE (cm)
r T (cm) | longitudinal
section Tength
=t g
2 ¥ Sugi 3x3 10
<~ ¥ Matsu 5X5 7

HEALTEKREZED TRV,

iv) ek

i) OFBHIC i) O X5 ICHFB LK LRE TR L1,
%, Osmo-plastic DH4H <~ A F & LTCRERM L.

LIED X5 L U 7o & SR TR R AR T & 7 —

H)O
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i) Mg o4 (Phot. 15R)
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Phot. 1 X ¥ ¥ DB DEE
The radial penetration of Sugi disk.
3 X b BwoRfEs dinitrophenol, KDEHUT Na FoBREY =1,
C X Na-pcp DBFEH® R T,
Table 2. % FHEOLHEHFHOBE
The radial penetration of Sugi disk.
B BRI akE (%) o B O I M &
F. % |penetrating | moisture content average length of penetration (imm) length cc)lf
mark | period W L # . vy — & SaAPWOO
{ (B month) | sap l heart dinitrophenol I( so?i?’lfmfluoride (mm)
[ 1 127.3 | 61.5 4 ; 12 31
2| 1 ] 118.4 | 69.8 4 ! 1 24
A ) 1.5 116.5 | 56.3 4 | 16 29
4 1.5 | 128.2 67.3 6 ; 20 28
5, 2 114.7 59.8 6 i 18 28
6 2 117.2 55.1 5 | 15 26
‘1 1 151.2 67.0 4 i 14 24
2 1 143.2 52.2 2 i 16 29
B 13! 1.5 123.7 | 62.8 4 | 15 27
14 1.5 139.8 50.2 4 ‘ 15 31
‘ 5 2 152.3 ‘ 56.4 4 22 26
6 2 124.2 | 68.4 6 \ 23%* 25%*
i 1 98.8 57.8 1 i ‘ 27
|2 ] 1 117.2 63.6 1 : ‘ 24
C* 13 ‘ 1.5 97.2 52.2 3 ’ 25
f4 ' 1.5 133.8 64.5 2 } 32
15 2 101.6 50.0 5 | ! 25
6! 2 107.6 67.3 3 , 23
1 1 88.8 51.5 3 | ‘ 29
'2 1 155.0 | 49.1 3 19 [ 25
D 3 1.5 132.2 64.8 4 21 ! 25
14 1.5 130.5 51.9 4 19 ‘ 32
[5 J 2 112.0 56.6 6 264k | 264
6 2 140.3 65.1 5 22%% ' 22%%

A: Osmo-salt B: malenit C: Na-PCP D: Osmo-plastic
* C

DBEEIX Na-PCP D+ Th 5,

UM OEENBEEDH LR T,
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Table 3. ~ Y OEREH R DEE
The radial penetration of Matsu disk.
N - VEBEE | TESEE
BEHE | akFR ‘ average length of | BEHR 4 7Kk3® | average length of
T,Lp’?,i penetrat(iing moisture, penetration (mm) | ?;E,-E’_T ;penetraténg moisture penetration (mm)
mark perio content .o BR{k Y — X mark perio content e (LY — &
(H month)l (%) dl}?;flrol sodium (H month) (%) i dl;:ig:l | sodium .
! - phenol | f1ioride | ~ phenol 1 ¢1noride
1] 1 i 111.8 8 15 | | L 1 I 98.2 2 )
2 1 l 96.0 5 12 ‘2i 1 110.7 2 ‘
A 3| 1.5 91.1 6 20 C*,\& 1.5 87.6 2 |
4 1.5 100.0 8 17 ;4{ 1.5 93.9 2
5! 2 90.1 4 14 |5 2 | 88.6 3 ‘
6 2 100.0 6 14 6 2 - 77.8 3
1 1 99.4 5 16 1 1 . 64.8 |
2 1 114.8 7 16 2 1 \ 72.2 1
Ik 1.5 104.2 7 21 e 3 1.5 49.0 !
|4 1.5 93.3 6 19 4 1.5 . 61.0 2 !
52 81.1 4 17 |5 2 I 67.3 2
.6 2 86.3 6 20 6 2 | 58.8 2 |
1 94.0 4 14 1 } 68.7 3 2
2 1 94.8 5 21 2 1 84.5 3 22
B /3 L5 -87.0 4 10 D /3 1.5 | 83.3 4 26
(4 1.5 103.2 4 16 4 1.5 | 83.8 4 26
5 2 92.0 6 18 5 2 86.0 5 25
‘;6 2 88.1 4 25 | L 6 2 85.6 4 32
(1 1 94.2 3 13 1 1 : 89.1 3 20
2l 110.3 6 18 2 1 | 87.7 4 21
B’ 13 1.5 71.2 4 14 D’ 3 1.5 ’ 93.1 3 ! 27
HEES I S
S 2 .4 2 . 2 . 2
l6f 2 83.3 3 24 | 6 2 95.6 5 32
*C BIW C oBEEX Na-PCP 0XhTh b,
Table 4. + F & OBEFES H DOBFHE
The radial penetration of Nara disk.
| | — vHBER . FEEEE
| BEER | SAE | aveiage length of | ' B#EMIM | 47k | average length of
Bok=2 penetratldng \mmsture penetration (mm) ‘ ﬁﬂ'%k penetratélng m01stturte penetration (mm)
mark, perio | content .. 3t ¥ — x4 mark perio conten s BV — &
(A month) (%) d;:géffl" | sodium (H month) (%) diltg‘tlg({ sodium
| | , P ‘ fluoride | p fluoride
I 1 65.0 11 I 1 1 65. 1 2
A [21 1 68.3 10 cx 2 1 68.4 2
3 1.5 68.6 4 10 1 3] 1.5 77.2 3
4 2 68.9 4 10 "4 2 68.9 3
1 1 73.6 4 12 1 1 65.6 2
INBE 1 68.4 2 9 C*,lz 1 75.0 2
4 1.5 66.7 3 13 _13 1.5 63.5 3
4 2 68.2 4 15 4 2 67.2 3
[ 1 1 70.2 3 10 ’ 1 1 63.4 3 9
B 2: 1 74.5 S 10 D | 2 1 70.6 3 11
¢3 1.5 66.0 3 1 \3 1.5 68.1 4 14
la 2 71.1 4| 14 4 2 67.2 3 15
1 1 69.5 3 11 ] 1 1 70.6 3 13
B’ 2, 1 71.7 3 1§ D’ 2] 1 61.2 3 11
3 1.5 68.8 4 15 13 1.5 70.6 3 16
4 2 | 75.4 | 3 13 4 2 72.7 3 18
*C xIv C OBEEE Na-PCP 0 ZhThH%b.
BRI gRBEEYRL, KHEOBBEE &L IBHHAL T332 3 AHETY, 7tk 3~6mm
BETH O,
< YR IV TP ORBRFERIL Table 3, 4RTEBHITHS, ZNLDOPEL, AFOHPHED

FEHNOBBRERLIZLACAULERAY R L, 2 ODBREOEEE, (LI ORI T2
5, WHECT2EGTRE T Eir ok, FEE OEEHDELIE, HNESETAOTHS
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Table 5. fHt GUH) OMRFHFROBEE (mm)
The radial penetration of lumbers. (Sapwood)
ak®E ’ BB () penetrating period (month)
i) E =3 moisture | - —
species | mark content dinitrophenol l #H Y — ¥  sodiumfluoride
0,
| ‘ % 1 1 1.5 2 1 [ 1.5 ] 2
\ \ |
A 139.1 4 7 6 1 12 22
A’ 162.5 S 7 6 10 14 | 17
| B 145.3 6 6 6 14 17 23
~ & B 173.1 | 5 6 7 16 17 28
Sugi C* 181.5 3 ‘ 4 4 |
ugt | o 105.2 3 2 4 i |
D 161.8 4 5 6 11 17 25
I D’ 130.0 ‘ 4 ) 3 4 11 21
i E* 164.5 5 5 6 |
A 99.0 5 6 8 25 20 21
| A’ 91.7 5 7 7 23 20 19
- v | B 1014 4 5 5 33 33 34
Matsa c* | 184.0 6 7 7
D 192.0 ‘ 7 8 8 23 31 34
D’ 118.3 5 } 6 9 25 29 33
| Ex 97.0 9 8 10
= . A 57.6 3 4 5 11 ' 12 | 13
Xara | B 58.1 3 3 4 noo|s 15k
(;f?)‘ C* 59.1 ‘ 2 ’ 2 3
LK D 61.8 ' 3 4 5 °o | 13 16%*
¥ C C xL0E OBEER NaPCP OZhTHE. ™ FFARORLEBEL 2.
Table 6. &k (L) OEHEFROEBEE (mm)
The tangential penetration of lumbers. (Sapwood)
| ‘ SIkE } B#EAE (B) penetrating period (month)
B E . &  moisture :
species mark | content | dinitrophenol ‘ #{k Y — ¥ sodiumfluoride
o/ . )
i ‘W 7o ‘ 1 s 2 | 1 ] 1.5 ] 2
‘ 1 I ‘ ‘ ' :
A 160.6 4 5 8 | 13 14 23
A 173.5 ‘ 4 5 5 10 13 \ 17
‘ B 188.7 6 5 7 17 21 | 28
P B’ 202.4 5 6 7 | 15 i 20 [ 27
Suei . CF 190.0 3 3 6 !
ugt C* | 1420 | 3 3 4
‘ D ‘ 127.6 3 3 5 10 14 } 20
' D’ [ 182.0 4 4 6 | 12 14 20
E* | 142.5 3 3 3
A | w0 77 7 16 15 ‘ 18
A’ 91.7 S ' 7 7 14 15 15
- 5 B } 101.4 5 5 6 2 1 2 | 0
Matsu | S* 184.0 3 ; 3 4 ‘
{ D 192.0 8 | 7 6 23 28 34
D’ 118.3 5 6 6 21 20 24
| E* 97.0 3 3 3 i

C#C, ¢ $X0 E OBEER Na-PCP 0 FnThb,

DEBbhb,
ii) EH o4&

Table 5, 6 DOBEEOKMEIE, KRR OMHY b Y E ok 2 HOMIERARF OIS 3EH-S>45

6 EDEMETH S,
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a. HEEEMNT b bR
FHFDEFE (Table 5) =¥
SR 2 30X30mm ¢
HBHMN, 2HAED A, B, D
ROy ~ X OBMEY LS
& B, DcixrofllsEsr ko
T 30mm $igdo b S
EELTWB EbH Ok, Al
PLALBKEERD2 (3128

Na-pcp malenit
#HL T, Phot. 2 A X b OBMEH A DBE | 12BBRM
~ Y DA WTE S 50 X 50mm The radial penetration of Sugi lumber.

Tholeh b, Y = AR EEE L7 L .

» i FHUEEELT rabler. 1 paomtt Ui ofERRORRE
b DL Teh o7t B, D iEAMR 30mm iz (mm)
The longitudinal penetration of the lumbers

Wice

T (Sapwood) after one month.

> 7 OBEI/NIK TR, 2 5 A = ] -
v n O et R BE | RE fmofsture dinitro- %{EL -z

%2 B, D @ALETHIL Y ~ 20t BELTL species| mark | content phenol f?u;riréle

1 % ——

- | T | | ™
. R A ' 130.0 27 a
L OREOSE Th Wt Y ~ ¥ D BERR A 1219 | 25 | all

B, D ki~ A 241%b, C o Na-PCP B Ze ) oz}l

& " 12~'§ \ .28 all

REE AL 4~Tmm BETHO, 7275, B Sugi | &, |52 indistinct

i ~ . N D ' 128.1 ‘ 16 all

(Na-PCP gy iz 7o % ©) 13 C ik~ D’ 61.8 | 15 l all

PUAVEERL R LT, B 3KH% b E 160.8 : indistinct |

< I . A 130.8 27 ; all

T, EEOREE & b BERIX AL T Al 1100 5 | all

NN . B 119.2 22 all

% A B D HIRERALLTR0ERT B 0 2 all

\»% dinitrophenol DB#%EEIL Na-PCP L H  Matsu gj‘* i?gg ?

4 NES S k- - = ‘ D 120.6 1z all

BB, Ik —HICAB I AS TR BT R e o

Va5 RIS LR U Th BY, . E*. 1ene 16
" T A 66.1 8 27
Bt moBE Rigx EE L Th5 L, 2 Y s 0 2

Sy o o e - | B 65.4 5 27

¥, =Y DH4 Phot. 4 DX 3w, BThb Iz;a:a | B J 626 | 5 29

ey e *
ERDERS & MIE OB L OB TR Bk IS .- 2 .

LCB, COBEISWTRRETEH 5. } Do 67 7 ¥
b. EEHEEMNT b bR OB S *C, ¢ BIVE OBEEIX Na-PCP DL h T

HBo
(Table 6) oall LXRBRROERYBBANBELL 2L
A IS

Z D& DBIEIIHRT M OBE L KL TE
{Lid7ghotze 128, =Y Tk Na-PCP OBFISHFEAFICHESRT, 20 12 { S OBFEL RS e
ey i

¢. ROEEMNTAbbL@#HESmOEE (Table 7)
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2R EDEE, RBHFOEZN 10cm ThH, = YDA 7Tcm Tholcikd, 1H ABOHERET
2, TTCICA, B, DOy ~ FREBEL T Y, 30X b & LEBHEERMS 2 28 TERhok
#%, dinitrophenol DBEENFEATH B2, ThLLREBLTY, HEKLLEELLTLO L
EE&NB, C, E OB&IIAFI1X C 28 "mm, E 3R, =% C.2t 7mm, E 1 16 mm T E »
C AT 2HELERED D,

F FHRDFATEKREIVE T2y A, B, D Ho#i{L Y ~ Z13#727 mm T, {5
%‘D BULRERS R fehol,

6. & B

o
a

R BT 258, T 2 RHOBRERS, BBAHOKRD 2 L AR £t TH %
2% EHLREERILIZTOEFC I SOTHBEBINTWARMOBOREETH S, b LIFHIC RS HE
7, B Lo TV HEAITY, £ ORENT L 2K OUBEENAT S DTk, KewiET5 e
W HIRFESICR T L3 LV 20 BRI 1D I AR OPBIES E I R L XB B
Th oo

T BB R & (50T, Ab OBFBALEA A B T 5854, £ OHERIC L > TRMAPME I i
54, BIRRIOBEEN Y OBRETH DN L\ 5 ZLRMD I ENTOHEDOBEDHEDIDIHELE
EETH B,

RIE T, LR L\ ) BIBALEIIR DR ES R i i, T ORI X A EKOBRERNEL, %
DREEF L L TORELHRE L,

FRAKE LT, MRS JOCBHERCELOFEYRAL, BROREL LT, keEHDESHLS
1:11el, BfE% 200g/m? & LDt B. Schulze 3 X' G. Theden DEHRFERIC L D7,

AREBRMERIC X UT A, B, D +%34>H Osmo-salt, = =Y I, Osmo-plastic frD#{t,Y — 22 &
BT ROBEOME S L OEMOBATHMEL 5 1 » ABRT TN CBEELRL, 27 AKT
G EIFEAERECBEL TR Y, TOBBERL ) ANIMEEAMLI O E L K&\ EBEE T8
BLT Do SHEFFIOSEE, LY ~ X OBERIHEIEs Dol ted, XoF DTSz L it
T &TIghotchy, dinitrophenol DEEEN LHEE L CRFHEREZRT IO L BN,

712, Walman-salt OJE&3EK| L L CTHW BT % dinitrophenol 33 X 18 C37ctH Na-PCP i1,
WCFROBE, WTROE» DR Y BOEREY R0k, JHUEES ARV RE IR T, B
LAY I DTHAH Y,

RRERTREZ LIL, E Tibb Na-PCP i Wi B A M L2 d D1k, Bl DIt~ T,
ZOBEESSESEAL TSI L ThHB, 2L Na-PCP OBBEITE L 5 Aic kW CEIRET %10
HEidh b,

Ll EDESERS DEIWT 51, LRI il 5 HN2 & DI ED f- DICIHTIE D BB A 2 &
53, ZOMOKEEBHT b mBEC TR ERATIE TS H 5 1o, RECREShic), %
DDFEHRTHERE TA B AWK, WJ%_OLI' Na-PCP, dinitrophenol @ X 5 738K I3 B I3y C,
Walman-salt © X 52, BE&EH L LT AVIERWLREREZRL T2,

FER, EATCOAEAIZ MR L, G % A AR AR L LT, BEASECH, 557 bR
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Bi% B, BRI ASBERE T L IR AN MBS R Th D, SERCETHETREFETH S
LEZbhs,

7ot ASEBRCE VT, EREMWHRE L BAETIRRRIC OV THORRTH 50D, KEROK
B EDEEFRMROLDIEHATH Z LIXTER . T, BAEORENRES ThHoteizdh, B
TEKETOHERHRCTH D20, EHHOROHEITCTEA,

7. 1B =B

AF, =¥, 770 IBERRT OEMIC Osmo-salt, Osmo-plastic, =t =¥ + (LJ_F Walman-

salt), Na-PCP o 4 FEH OFSFEH % B8 200 g/m2 CTHA L T, #E5IC X AERIBRERSR AL fTo700
EERER OIS DIXRDER D TH S,

i) Osmo-s2lt, Osmo-plastic, =L =Y MLt IR WTHOBEOMBE L IV AEHcd filFL b o5
b7~ X OBMEEL2 H ABR TR LA XTI ERECBEL T Dt,
i) WHEAR OB AL Y ~ X OBERIMENE 2 lcd, X0 VllETD Z LN TE D
D, BRIFHERE R T IO LHEEI RS,

iii) dinitrophenol ¥ X% Na-PCP OBEEZWThOBHE, LWIFhomE»bifh BULEREy =X
Teh otz

iv) Na-PCP i nliAMERS 2 IR U 7o b DILERR7c b DICHRTE BT RBEY RT X5 Th b,
B2 £ X B
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Shozi Amrmrya: Preservation of Wood by the Diffusion Process.
(I) Thne penetrating test of a few preservatives.

Résumé

It is the object of this test to research how deep the preservatives are
penetrated into the Japanese species by means of the diffusion process.

The test pieces used in this study were the sapwood of Sugi (Cryptomeria
japonica), Matsu (Pinus densiflora) and Nara (Quercus crispula), which are
green (60—100%) and of high moisture contents (100—150%). Tne test pieces
of high moisture contents were made by injecting water into thece pieces by
means of vacuum-and-atomospheric pressure process after seasoning them in the
open. The size of the test pieces is showed in Table 1.
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The used preservatives are Osmo-Salt, Osmo-plastic, Malenit and Na-PCP
(Sodium-pentachlorophenate). Osmo-salt, Osmo-piastic and Malenit are Walman-
salt, which is a mixed preservative of sodiumfluoride, dinitrophenol and the
others. Osmo-salt and Osmo-plastic are of U. S. A. make, and Malenit and
Na-PCP are of Japanese make. Osmo-plastic is a black tarry paste and the
others are powder. The ratio by which water and the preservative except
Osmo-plastic is mixed in each case is 1:1. Osmo-plastic is used in that condi-
tion of the paste. The mixture of water and preservatives of 200 g/m? and
Osmo-plastic of 200g paste/m? are brushed on the radial or tangential or
transverse section of all test pieces and they were kept in the desiccator where
relative hummidity is about 100%.

The method used in measuring the length of the penetration was of the
same Kkind as the ‘‘Scheibenverfahren’” and ‘‘Anstrichverfahren’” which were
used by B. Schulz and G. Theden, as Shown in Fig. 1, 2, 3, 4 and 5. In Fig.
1 (a), No. 1. and 2 were cut off after a month, No. 3 and 4 after one and a
half month, and No. 5 and 6 after two months. In Fig. 1 (b), the fan-shaped
specimen was cut off along the cutting line. The one is used in measuring the
length of the penetration and the other measuring the moisture content. In Fig.
2 (a) and 4 (a), No. 0,0’, 1 and 1’ are cut off after a month, No. 2 and 2’ after
one and a half month, No. 3 and 3’ after two months. No. 0 and 0’ are used
in measuring the moisture content and No. 1, 1’, 2, 2’, 3 and 3’ in measuring
the length of the penetration.

The presence of sodiumfluoride in Walman-salt in the test piece is deter-
mined by Zirkon-Alizarin reagent, that of Na-PCP by the mixture of 2n-CuSO.
1 part, 2n-CH; COONa 1 part and aceton 1 part™ and that of dinitrophenol in
Walman-salt by the color of the preservative.

Results obtained are as follows: (See Table 2, 3, 4, 5, 6 and 7)

1) The sodiumfluoride mixed in Osmo-salt, Osmo-plastic and Malenit
penetrated from the side into the boundary between the sapwood and the
heartwood through the sapwood in every species after two months. (See Phot.
1,). The length of the penetration of sodiumfluoride in longitudinal direction
could not be measured, because the length of specimens was too short and the
sodiumfluoride already reached the oposite side after a month.

2) The length of the penetration of dinitrophenol mixed in Osmo-salt,
Osmo-plastic and Malenit and that of Na-PCP in all direction are very short
(3—6mm) even after two months, and those are probably because dinitrophenol
and Na-PCP are absorbed by the wood and can’t penetrate along with water
of these solution in the wood.

3) When the test pieces were treated by the Na-PCP solution mixed with
soluble starch, the penetration of Na-PCP was somewhat better than that of
Na-PCP solution without it.

4) Nobody can tell the reason why the preservatives penetrated on the
radial side reach to the boundary between the spring wood of an annual ring
and the summer wood of the last year and seem to be stopped there for a long
time. (See Phot. 2)

In this study, it is unable to compare with the true permeability of each
preservative, because the moisture content of all test pieces couldn’t be regulated
uniformly.

According to these results in the laboratory, this process may be used in
practice on the wood of Japanese species.



