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Preservatives. (XXIV) On the Impregnation of Sodium Pentachlorophenol

Solution into Wood.
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Table 1.
s i ‘ A ¥ e 7 % yw-=y 7 F | r ¥ * 4 j
Wood name ]Cryptomeria Cypress | Black pine| Beech | Zelkowa ! Chestnut
s L i 25
annual ring density 49 3.2 2.0 51 39 .42
SEoE & ok #E (%) - ‘
average moisture content 15.7 165 16.2 17.3 16-5 16. G
o 7 (%) _ | | |
average sapwoood rate 21 68 160 160 ! 0

2 N O it

BRI IR A 7B EEAIOKIATE 3 78, it 2 BT %,

IKEEHBEES 7 - Boliden Salt S-25 (2.5% 7KK, HE1.0225) , Malenit (1.5%7K##
H1.0183) , Sodium Pentachlorophenol (P.C.P.-Na 5 %7Ki&#) #* iz,

RS 54 : Creosote oil (JIS 1%, MiE 1.6772) Pentachlorophenol (AMRJFIIC 3 %
EHLb0) Mz, P CoP i BRFEHCIHR THI0%EMRT 20T, < O A 0hRE
WOBEM AT P.CP. O L TRERTINELDOTHES S0

BEESALIRIE M JIS A 9002 1L 7z Table 2 Oofn& EASRMHIC LD THEALITOR. TEA
B L HHEH OB BERE R X SRR cHK o TRk iz,

BEmE RO, WEMZR R AW TR T L TS % Fig. 1 o< 42

BTN AR AR

Fig 1.
T Fig 2.
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K /2.5cm 3 —

WL, o4 oo8liEeonwT Fig. 2 o BiaERE ML, £ O UERETEO
D CBFEmE Y Rd e, Wi~ 28 EmRERC 04 H;‘rﬁ@[@j%ﬁ DR IO THL
FbDTH Do e BEFSOERD BFREHEAOHED N ERRT 25 v, £ OFREEIC
e U=V, #EIOMHNL Boliden salt, D.N.P., Creosot, P. C. P. T’\flV/Pf TR O (5
Yk S A o C L, NaF i Zirkon-Alizariu, Reaction # %L, P.C.P.-Na o
Hirk 4k 3'5&1#2’ U dn{ B EO b X A IHES e O BRI X 5 5k L D EiEcT
HOoOBRHESOBFES IS HSTH 2D T FTOER TCEA T DRHETIT 2,
Tuua)ﬁ?\ﬁiﬁmi R SE S-IOVEUN i ;ww iT51x Table 3 00 TH5
CREDORIECHKE D TEROME 2 I+ 5 H WM TH 250, —InOMH M5z TR 2 &
Zva Y= tdatT @#ﬁﬁ% DWTHEWSBHERL T b, PoCoP-Na sREGE 7 v v —
F e RIS DY, O IKIETEEE A & Lol 5 R NaF OB ERIC I fuEicn sy, R
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(Bethell #) Table 2.
W m | B B = | om E || om £ # K |\W ok
& Advagce vacuum Pressure Temperature Fmal vacuum Repose
Wood name | &% £ [F® [ | HE 0 J7| B fH]. ) = i fig: ’HJ &
(mm) 5 |(kg/cm?) GD) CmnD )
v 7 ¥ o~ . ‘
Cypress 566 3G 7 cC 35 500 30 30
A * " . . Y
Cryptomeria 5C0 30 7 €0 35 500 36 30
7w = v - . o~ . o
Black-pine 5CC 30 7 30 35 506 30 30
A = y )
Zelkowa 560 30 7 30 35 560 30 30
7 Y _ { .
Chestnut 500 30 7 30 35 500 | 30 30
7 F , .
Beech 500 30 7 20 35 500 30 30
(Lowry #)
i o B HE = yili = b Eo® % | # ik
‘Advance vacuum Pressme _Temperature Final vacuum Repose
Wood name | 3% [ [ W6 W E AW W| oy B K[ A o
(mm) ) (kg/cm?)| (&) (mm) | ()
rt 7 F . '
Cypess — 7 60 35 500 40 30
A ¥ ' o
Cryptomeria — — 7 60 35 500 40 30
7w = v . an
Black pine — - 7 30 35 500 40 30
X .
Zelkowa — - 7 30 35 500 40 30
4 D) . . \ ) 3
Chestnut 7 30 35 500 40 30
-
Beech - — 10 90 35 500 40 30
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Table 3.

* # P. C. P. P. C. P. »
preservetives Boliden salt Malenit Creosote 7”8 W x % W
(pine root oil) (water solution)
D.N.P. NaF
B & L # | B | L¥ . . B ® L B’ B ¥ L ® B be3 L &
B# | L¥k | B | L&
wood name e || B8 | B |E |8 82828 ® g ole |8 | e | B 8| B E|B|E|E
clzlalBlalalBZ2|Z2 2 2 x| 2|2 |2 |A|Z| 2|2 |22 |~|5
H H TH TH i} TH H i i H TH H
g | | B | ® | B | B | 8B | 8| ® | | B B B | 8 B # ' | M| B | B | B &
2 ¥
Cryptomeria 217 | 18.2 165 | 14.9 237 232 | 18.1|19.2 1 34.4| 28.8 500 | 53.3 | 435 | 50.3 105|32.3| 52 |26.1] 302|287 270 | 26.7
|= 7 ¥
Cypress 347 | 53.3| 335 |53.3| 470 | 487 | 41.4 37.253.3 52.0 | 697 | 50.2 ‘ 462 | 39.0 130 | 32.9] 70 [26.1| 462 |50.8 | 330 | 40.8
7w = Y .
Black-pine 270 | 21.2 | 250 | 19.4 | 300 | 270 | 27.8 | 22.0 42.3 | 33.7 170 | 46.9 | 145 | 51.7 195 | 48.1 140 | 41.2 | 336 | 27.8 | 256 | 20.0
4 >
Beech 575 | 53.3| 401|533 590 | 502|533 533533 53.3| 301|533| 282)53.3| 260533 157 | 50.7 | 437 |52.6 | 382|51.0
y X % ,
Zelkowa 525 | 53.3| 314 |53.3| 528 §69 | 53.3(50.2|533]53.3| 257|533 238|484 230 | 51.3 | 133 |45.6 | 382 53.3| 287 50. 8
t4 v .
Chestnut 97 | L2 521 1.0 70 65| 1.3 .2 39 37 55 | 33-1 40 | 33.7 47 | 20.9 1| 69 86| 2.8 8. 2.4
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DATOEFFOCBBECHEWTEWESZEYRL Th 5,
TEZ%GH P.C.P.-Na KB EOLEICRIFTEE

—HRICHT LI W T, EROBEABBEICK UMEDIRS & IERR, HEAOHRE L &
CHRLEBFERLLDTH D, F20NHMCRbEL LETOMRI LOCMMBERZ, ZERkT 28
FEE, MOBE0#S, BFBAIORELEOESRIFC I VES,

2300 B BERICA W T P C.P-Na JKIEH O AR 2 0 BF I ES I > Thnfl i 2 BjiF %
RTNEFERLEHL, BFEFE L COFEAEBNCE L RIEAFHESRL LY 5 RICHEHTH D,
WHDOHRIELEE S,

M A B # D BIC T O T ER S R 2 8E 3 5,

BIER EEROMREM & LCAX 0, v/ 208, 7o, 70, sy F oM RO
oY FUMEELTHWI,

39% P.C.P.-Na 7Kg » ML, PH « BRAEZ —EIc L THWk,

OEMICES 3 kg/m2, 6 kg/m?, 10 kg/m? MERT 10 5, 304, 605, 1205 &
MMESRHEZZEL TEAZTT, S RICRD 2 Na-P.CP. 0BEREZIEL o BEED
fiEh gk Fig. 3 oML, TERMEEOBLCR A RIEEY 2472 T, P.C.P. 0&
GETRL D Fig. 4 On< 6 AOHEROBHREZID L OFHELZRD TBERL L1,

B Hﬁﬁﬁﬂﬂ?
Fig 3. Fig 4.
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Table 4 OEF 2HEHOBHEECEHETH 5,

— R ICRFEAIOARM 2 OB EFHESICS 3% L 0EHEERICY T 2 EREL, ZOBERKEE
CHIE TIEY, BECRKEE T, EFOROA/], BRICEF 3EEMOFE, KEEFD
MR ORI X D EEF SN % $FEER ORI IEH CRAESHFLIGET 51 oh T 0 HLaikic
I D FEER G LA T CREE R EE T 200 S OERHOBENE S L 7n b, HEM TR
FISFEEI OB R L B HIC Ui\, SHEBTREMEEEY O TWw 23 0RKESBELA S
T %, AHMPOH L D BBEHOMK TR O—or, FAERFLY < MBILBICBIE S 4 h b
TH 5, |

2 O &« HERT - DR 5B EREOHEBERMBENATICEEIN S AL DY,
—ERAE - v/ FOUMREFEREOUBE TARERICHWEZASIOHRFTRZELCEFE T
ERML, ERETbRrOk, EREREYR S, 77 - ¥y FTHRIES 3 kg/cm?*
YIRS Wﬂo%fﬁ&&1%%@6@5%TL$%%K@M%K%§@ﬁﬁf@,EHK
SXE3 % BRI & ik 2B U 2ot '

CNICRUEMOOHICEE TR DEEHWEEZETW S, Blb ¥ - v /7 F0fFEER
L, 77 - v FOEERLIERD LD MCHIEAEAR, BEERCHEASWVEEYRL




KB % #5195 ()
Tdo 2%, L/ FOMTHIAALEN RS, AFUETBELHC X5 THE, 77,
7Y FOMTHEARR 7 7550 c)d F, BEREE S VEREWELYRL TW 5, Sk
T F RN EE AR — RIS L T BT L, o R OO E WIEE VR O N
B2 TEARICHT L Tnw 54, O R DELSTEANREEL Twb5HICFEHER S 5
o ETNEHEAT & DRI T, ﬁ’i‘@ﬂ%é\i D IE D0 A A ¥ B I X
o TRV T b 7 F0MIE AL MEI 0L WEEZFRL TWAES, & ETEAMTEH
%OﬂﬁﬂuﬁbﬁgﬁQW@i@Eﬁ@W@Mk;<Wbﬂf%éo7?®H, o OH
THEINC & 5 ESEHEHTR A Y < B 37 7 5 DHIC N Tt OIFEZFE L.,
ET1EBHEEFE L OER ,,i‘(‘LF/\ VKT B X D AT DR AERA D BIET, ENNEL LD
CONTBREREFICERT 2, HKETH AXOHMPEL DINOMETIIE0ST TEHEIL A
o<, 10 kg/em? OEE TR AL © OMT A B OH LI OMIER 120 5T &0k
LTwde THHMICHERL T 22 RHETH 528, BE  AlfEAR S O TRRN S D b
FEAE AV & i AT B A kD BB E A L T B A D E A E L, B,
BEERS 5 ENURCHIER A LA 5 Brdn s DO MELZE 5 LW ETH D

Table 4.
H 71 3kg/cm? H 77 € kg/cm? = 41 10 kg/cm?2
Pressure Pressure Pressure
TR — - N B
A Y mygA@imﬁﬁﬂm AR BB R
Sample wood | Held] | Impreg- | Penet- | [Lffi] | Impreg- Penetrat- il | Inpreg- e otrat.
Ctime | Pafed | rated fme mated g iength time M3t g jength
.‘ volum length | “ ' g | volum g
LG (kg/m®) | em) | (5D Ckg/m3) f Cem) | &)  (km/m®); (em)
|
e 10 162 1.8 10 235 6. 1 10 278 5.8
éry;ton’}ériff ’ 36, 192 3.1 30 t 278 6.3 30 450 8.1
heartwood ; 60 207 4.2 60 377 7.6 60 507 11. 4
120 300 5.7 | 120 l 456 16.3 | 120 £62 12.1
— e ‘»7777 ——— i ' }‘ I _—
i} s 100|185 2.7 16 253 . 2.9 16 | 27 7.5
e ™ s | a5 | w k 290 45 | s | 3w 7.8
oo bresey | 60 330 4.9 60 | 338 8.6 60 890 | 0.6
120 337 5.6 | 120 | 450 8.8 | 120 55 | 1C.7
. NPT 87 | ¢1 | 1 15 0.1 10 15 | .5
R 100 61|30 130 ¢.1 | 30 142 1.6
hemeiood | 60 122 0.1 60 | 152 0.6 60 157 1.4
: 120 150 6.5 120 | 200 L5 | 120 227 | 3.3
. o |16 55 | 1n6 | 10, 340 | 1206 | 10 | 380 1.9
M > |
O 385 | 119 | 30 | 32 | 121 3 387 1.9
66 . 337 1.8 | 60 | 30 | 121 | 60 423 12. 4
Beech sapwood| 150 . 537 12.5 | 120 | 462 ! 12.4 |12o 478 12.4
¢ | 26 0.8 | 10 20 .8 10 87 1.7
TXRLH x5 1.3 | 30 | 43 18 | 30 140 3.3
herfoo 160 | €6 2.7 | 60 | 75 3.8 60 151 4.4
120 T 28 | 120 |77 4.0 | 120 267 | 7.4
S L e S il o
w100 951 721 1 16 | 32 | 12,2 10 %2 | 12.4
7 gelim;laM s | 292 12.3 | 3¢ | 349 | 12.3 30 B2l | 1204
Gosows | 6o 289 12.3 | 60 | 388 12.4 60 519 12. 4
P 12 475 | 124 120 | 532 12.4 | 120 564 12. 4

— 34 —
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Ty *EEAMO P.C.P.-Na KFBROEAIZONT

P.C.P.-Na 0B#Alk L O FE 2 TREReMOBBICRES BB SRL CREN D HTHIE

BT H 208, WIEMAROKNE S TREDLFEHERNAEFER IO EHE2 BN D, T
7YX FMORRICHED T ¥ FFAMCIM B L G ER, TOAMAM OB N LIELE L
DTz MUESTERD 7 v Y — PO TREHD A TE AR L HEMIC M 53—
DN 2T AFEES H O MEETO 7 vV F 3G KE (1970%) BnEL sk vy /-
AR A N & U, BT O« DL RERIC M B M FEEEERY v T o7 v x
Vo= FHGERIMRIC KO TE L FOFEH N AT AR ok, AR O X S ESH
TaB L ZT ZME TR EZORDBREIRE T, Ox LHHAND D2 ZEIHEAEL T,
P.C.P.-Na JKIE# N U T B2, TOBBIREXFHNERCLES L5 0ehk
WTELUF O ERZT2 TRz,

9X9X150 cm O HEHIIM R OB\ 7 ¥ FFAM B HE AL oo B/KRETH70% T —F M
L C20R DAY v, [EASHE% 8T O D TEEL 1604 DA T TIT 2l it
HTHs, ,

HEARHEE U CHEiHE&30%, 650 mm THIET, MEFHMEZRFZOMLS EL 2. WIR 25°
C, pH 7.8 » 3% P.C.P.-Na /KiAM&#BHEHA L LT, RAKL 7 BMSACHKE
L, Mo HEEFRICHH L TF ol 2OERIEA T2 CARBEEY 77 =4~
—CHIZEL, HYHEOFHELD > CBHRETEE Lk, BAEEFRREAL 220825k
TThl, TOIME, EAENTFEHOME, FHREARDOECIWEAMEZ 34EL TEHE
EREAMEL, ZOFHETUOTRL o iR Table 5 R34 T %o,

Fig 5 BAHHNE A HRRARR SR, ATEOEE A b O % 5k 5 220
00 7 zem EIRL, Laeb IO AKLO% (9X9x150em
T 1 DA 1R L) ObOXBLELITTH S
= , = 5, O A D DERD B S, THEAR

spem T S L0RDTE L LTk, HEASLHC X

DEARICKRE BERZD DRI DR, ﬁﬁbtabx&ﬂﬁ%& TEAEXHZ EEOMSERL R
LML 0 DEARICENRD LN D, X204M L DM FLRICHED D% 5RLEN LD
HEAREL AL LWL CRESRBRICEAREI X 2E0D bk, IRICBFRIRAE 2
?é%$ﬁ®#m L§E§Eﬁ§3$%EO,mﬁ@f&f@ﬁﬁﬁ%ﬁmhtbﬁf%

, MEFEICKT 2 B BEE O ILRRI S 2 CiE AL X 0323 bk, Blb 3 KE
Tlk 12090 MEL TH52% L aBELEVWOIEL, 6% ET@T«T&WUf%TL H 5
NP EZLEL F 55 DT 6KFOTLENBELDETH %,

#Mpcit P.C.P.-Na 28#E L WS THKEETT %5, 7 v FUHTRAKZEENTH
GO T NETSTHIN D%, ENNIERLEMAEL o TH KO ER I L TR
FhElbixlnwv, ML P.CP.-Na oB#Eiz/KDm< fThh 3, WA cloTHLUAEN
BDTHDhb, ENrERL, BENE LhESRRBET 2T Th %, R HCE
pcfiRic P.C.P. -Na JKIEE XBFERI E L TEAT 2[R, FARDLEZLOTEDOSE
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Table 5.
THAZD] A B EE?\%/Q_-I =2 [N E3)
B A g g [T BARY g e | BARY | e AR b
) _ | Impreg-
Pressure gigd flr:?ergg nated/ | Sapwood gg{’égg' Sapwood flrglggg- Penetrat-
condition rate volum Sag;v;rgod rate volum rate volum ed area
o s | (%)) (kg) (%) (kg) (%) (kg)
(£g7g§ﬂ>ccxy 4117 0.04 22,7 41.0 1.04 371 0.0 42.1
(minuts) | ‘
7 S0ar | 34.0 0.76 22.2 41.2 1.01 41 . 0.82 i 41.5
v 12055 | 37.4 0.93 24.7 41.1 1.07 37 1.0C 52.3
64T 3c4r | 321 0.88 27.2 41.0 1.09 33 1.00 68.2
7 804 | 43.0 1.23 28.6 11.1 1.08 44 1.25 73.6
v 9G4y 418 1.32 | 316 41.0 1.20 35 1.20 7¢.1
sooqochr | 42,0 | 139 331 41.1 1.23 33 1.40 70. 4
A
6 SH §§§§ 42.4 | 1.32 3.1 | 4Ll 1.20 14 1.20 65.0
O t
* 6 605 | — ™ — 27 1.€0 04.3
19%7 nvh U YE L

() 1) 20K (Average of 20 Samples.)

2) 5 A5 (Average of 5 Samples.)

3) 343 (Average of 3 Samples.)
Q) IR 5 E o B B0 R (The ratio of penetrated area to sapwood)
5 AN RO 4 Az B ARA A TR E 41 0%HiE LT 50 3 A4HEILH
B, o D A S Homiialbt, UM oK BloWE R EARY 20480 L o 3 AL EA
TG U T Do 6 5E304F, 6 SHE30251E 6 K305 EEEE L, €05mm 305 HECL T 6

SUESOGMEL 72 o

G

FRE A HEE T AR AR T LT vy MELBRRELRATNETHL D T OERAMD
IKVRMETE BRI J D A 0T REETH D0

P.C.P.-Na KFRDTILAYI[CHKDEZEDUR

seie gt x ik P.C.P-Na JKiAR O A BENEO AR R FEIC IR TER 2TV o UG
#), HHERECK 2 BBEER R OEREY T o CBEEAR P.CP. O AR E RIFER % /s
L, chnmgimitoms P.CP. ZEMe Lo o &5 Rtz 2 FCHK O Tri D Bk
M b S E R ARy, F o THkxix P.CP.-Na sttt L T P.C.P. &4
2 HA B EiE T P.CP.-Na skigiic 7 v ) iz pH %5 < 3 2 3o Tl HET R
s L2 7. THL/ED B Tonjes” R &iRKT e bt 2m< pH [E% 10~11
% C R T ERETORGELVEBENLES DD NRORE RYENRED LWL,
SR ERE O Mo T o i R AM 2. P.C.P.-Na ki 2 8%+ s P.CP. o#ifiat
12 2% DV TR DT OFS T EH B 5 bR THEAHHZ BEH TR O THICEWERED 7 v
0 A Fi B> ¢ P.CP. o#fHaBs¥ P.CP-Na W oB B e dT b D
DT\ in EHEn, (Ho 77 VERIC X 58 e =5 b & % 23) NaOH % Rz



TEA TRl - R L KRBT B S iR

TIRD & FEH AT TR,
P.C.P.-Na 7l0FHK oK & 5 B8 LA HMK

v 0D, TR0, v 200, AF0IFoE X 2X32 em JEEAE 0.5
mm OFARE A CEE EHRBEZTOoR. ERE 11 cm X 35cm DM ED %7 7 AEHIC
39% NaOH £7%739% P.C.P.-Na /ki#, 1% NaOH &% 3 9% P.C.P.-Na sK%#&, 0.5%
NaOH &% 3% P.C.P.-Nakg ot 3% P.C.P.-Na 3 % /Kifi 2 HEL 300 cc 52 A
N TR OBALEEICTL THIR22~25"C T2HREL oo BEBRHL GLRT 0%
BOTEOREEZTW EARELHEL 2, X T ZEOHEKROLE, i, EEEIZHL
PLHE S A R TR EEORACRT 5 ERRE & OMICRBRARE R s D SLETE
FL OB ERIRDIED TH Do

305 NaOH 4% 3 % P.C.P.-Na /kii 33.79
Lo 4 » 33.73
0.5% ’ s 31.53
305 P.C.P.-Na 7k 32.93
JK . 72.24

@*miéﬁ%ﬁ%mTEMe6mﬁbf@50PﬁPfMa@tﬁﬁmt/#H,x%ﬂ
ik NaOH #4634 250 Lo TAE L a0 EERHLEALTWENRT FH, & ¥ +#T
R OBEEFERBEE TRV, P.CP.-Na 0 LEERC FERELNESHO P.CP.-Na # & /)
IVLONRBOTKERBENRVIETH 5, NaOT DI L 53 WShOMICHWTS
FhAEFRD BRI '

Table 6.

n \ N - ‘
%%j/é A D ) LR e Ny 1 PR yyy = AP S = Py = AT e i P i) =y
PRIl cm . C ’

rypto- | Crypto-
Beech | Beech | Zelkowa Zelkowa Cypress -Cypress meria |meria
NaOH Penetrated| heart-| sap- heart- ood heart- sapwood | heart- lsapwood
added. length | wood | wood wood | SaPW wood pw wood - jap

sk (Water)| 4.55 6.83 3.33 | 2.40 11 28 7.97 11.57 | 16.38

6% | Na-P.C.P.| 3.63 | 4.93 2.93 ! 1.97 6.68 4.47 6.17 | 11.53

I (Ratio)| ¢.80 .75 0.88 \ G.79 .59 G.56 6.53 1 (.69

7k (Water), 5.28 6.983 3.10 2.23 11.18 11.08 " 9.78 | 21.30

0.5% | Na-P.C.P. | 4.45 5.73 2.75 2.05 7.40 8.03 7.7C | 16.45
I (Ratio) 0¢.84 C.83 0.89 .93 C.66 0.73 ¢.79 | G.77

7k (Water)| 5.33 ’ 5.60 3.60 2.05 12.74 | 12.37 11.05 | 16.10

1% | Na-P.C.P. | 4.60 | 3.98 2.98 1.86 8.44 8.03 ¢.62 | 12.81

. (Ratio)| ¢.87 { 0.71 0.83 0.91 0.67 | 0.72 .86 | 0.79

7 (Water) 5.55 ( 5.63 3.86 2.60 14.42 ‘ ‘9. 25 11.60 | 16.77

3% | Na-P.C.P.| 4.57 / 4.26 3.30 1.96 9.67 6.40 8.35 | 12.05

M (Ratio) ¢.83 | 0.76 0.85 0.98 0.67 1 0.69 0.72| 0.72
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Table 7.
I R I L B L B B M; 7 v
N ample ypress | ryptomeria ryptomeria elkowa
Preservatwes ‘ heartwcod |  heartwood | sapwood | sapwood
I R, - ! B
T 1 9.4 M| 5. ™M ! g.2 CM | 4 M
3% NaCH 2 3.1 6.2 6. 4 4.0
3% P.C.P. 3 3.2 | 2.8 4.2 4.8 5.7 6.0 | 2.9 3.4
Na % | 4 | z7 | 3.9 5.6 | | 26
) 5 | 2.5 1 | 4.¢ 6.1 | 3.5
6 2.8 ! 4.4 4.8 4.1
1% NaCH 7 2.4 | 6.C 6.4 3.2
3% P.C.P. 8 2.7 Po2.7 4.1 4.6 5.C 5.5 3.7 | 8.5
-Na ¥ 9 1.9 3.8 5.8 3.8 |
10| 2.9 | 4.7 5.4 | 2.9 |
11 2.4 | 5.9 5.6 3.9
¢.5%NaOH 12 1.8 | 4.C ; 4.8 2.9
3% P.C.P. 13 2.4 | 2.2 4.8 46 7.4 6.1 3.8 3.5
-Na & 14 2.1 i’ 4.8 g 6.5 } 4.2
15 2.3 | 4.4 61| 2.7
® | 17 3.2 A.5 2.6
3% P.C.P. 17 L3 3.9 4.2 2.4
-Na ¥ 18 1.9 | L7 3.6 3.4 4.5 4.6 3.6 2.7
L1900 L7 3.5 51 2.3
L L 3.4 4.8 2.7
|

z%®MQ%%5&*H@M\ S d O TRRMIC LI L L A RO R 2 Hp « Ltk 5.
ﬁ%mo‘ﬂ@f&i:ﬁ%wcm« 4, NaOH ofiEic L o> T BRI EH b, il NaOH
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T AAMF vty NaOH o fi i Lo T L BEMELE AT 2 HrH#E TR oM

U A EARENES NI DO TWRICHEFR AR 2 7o i L T R,
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HEStEE & U T TR O N E X X DSESICTEAINIE S R v o THE AR v /7 %
O, AREOH, 7O, ¥ OMA R YoME & FERICEA T 4X4X32 em O
TR U TR O L © — SR 5 A S O AR T ok, Hib ko P.C.P.-Na BRI
L U BiEES 600mm 304, JiERERT 7 & 604 T Bethell #Ei1C XD CHEFEAZITO
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<AL 1~3%0 NaOH 1ok v &2 EEOEAR, BERELZRL Twb. 0.5% 2%
SBNRTEIETH Do 2K L 7 FH0M, ¥ FOMATEALEHELRSBEWIREZ R 2
O, ML ¥ FhiA#ic 1 9% NaOH 44 P.C.P.-Na /KiE@iciF AL =i 8ix Table 5*
DL FEABRCHRWTHAHOBEHFC AW THIEFRCREWELZ R L UMICH L TREWRHR

Table 8.
%\ r 7 ¥ 0 7 2 ST ﬁ T + e G T 1»7}‘
. Cypress Cryptomeria - Zelkowa
ES Al heartwood heartwood Beech ‘heartwood heartwood
SHEARBEE EAR|IBERE BAR | BEE AR | BAER
Preserva- () (cm) (g) (cm) (g) (cm) (g) (ecm)
tives Impreg- [Penet- Impreg- | Penet- Impreg- | Penet- | Imp.eg- | Penet-
No.lnated rated nated rated nated rated nated rated
vol. length vol. length vol. length vol. length
( .
1 143‘ 13.2 145 | 18.1 48 2.4 20 8
30, p.C.P. | 2| 120 13.8 152 | 17.5 52 2.3 24 €
“Naskge | S| 97 126 8.2/12.20 116 | 1281 14.5|15.5/ 38 | 45| 1.9|2.2| 27| 23 8| 7
AN 4| 127 12.¢ 108 13.6 43 2.2 13 2
5| 142 13.¢ 121 0 13.9 45 2.3 29 16
: 1 I
0.5 % 6 | 143 15. 1 190 24.5 48 2.0 23 7
NaOH 7| 260 20.4 202 27.0 . 48 2.1 20 6
30, p.C.p. | 8| 204|189 21.6]16.1 150 | 101 16.7 23.5 56 | 52 2.3 |2.3| 32| 23 12| 8
“Nasags | 9 241 22.1 101 23.2 57 2.8 26 8
16 | 159 16.5 213 2.1 49 2.5 16 6
1 e 11143 16.8 226 29.7 46 2.2 18 9
NaOH | 121169 17.3 195 27.0 42 2.0 52 37
39, P.C.P. 113 277 | 217) 28.822.9| 208 | 222| 28.9129.3 56 | 52| 2.9 2.8| 4G | 33| 13|16
hNaﬂg:(,,,é T 14 1 270 125.9 223 36.0 55 3.¢ 24 10
£ 15 227 25.5 259 | 31.1 62 3.9 32 13
5 o5 16301 26.9 230 28.5 52 2.4 49 | 16
NaOH | 17 |320 27.7 231 29.8 66 3.1 51 25
30, p.C.p. | 18 | 187|259 17.4123.2, 206 | 230 | 29.420.9| 78 | 62| 4.2 3.2 46| 43| 25 17
“Naskizge | 19 | 811 28.0 248 31.0 55 2.4 29 10
= ‘ 26 | 177 15.9 278 30.7 | 67 3.8 38 | 13 !

DHBHHFEEZRLTWS, 2T 7 F0H, 7 ¥ O0MOmEARBIAIEER TR 55 bR
TW3bDEELZLNS, D EOEREER NaOH 2z TEFATIHLCLIOC e / *,
AX VX IMEOFEAEBHRLIENT 5ENTRETT LS ) OBES 1 %0E4TH 55
A B, T AR VIRTIEAT BEXCT o 3 9% NaOH x i A L2 R L € 4 7KE30
Y%Lt PCC-Na i AL 728 & 3% NaOH #ik A%Ebic P.C.P.-Na &4
HFALRR & BT o< 3% NaOH &% P.C.P.-Na #iH L L TEALLSADEAR LB
BREOIZATO TR LENEARLBEERELRBOFERZRLREWETHE D2,

S Ol A

TAAVIEELZEGLS TEHLIOPTREWEENBL N ENZEDRED 7 L9 ) A7EAT 5
FICI DO TRMOMBEICEEL THREDE T2 R I\ %415 FAVER O M fHic %> T Ik
LELETHDDTZHEOER A EALISB RIS/ S $ CATIEL Hic— 7 B s L <%
FIKE15~16% T EOM O HIFRB AT o7, MAMO A 312 2X2X32 cm © ~HHET—
FARICI0R DB & v THEE L f20 BB ®RE T LS. OAMBRERFEICHED TFo%,
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Table 9. % 4\4&@TH[{HV} BIRER AT =2

(Tensional strength influenced by several chemicals solutions)

| /\ﬂwf\ L e s e n b T | Tk s H v L

B B A ‘ | Crypto- |
: Crypto- | meria Cypress | Beech Beech | Zelkowa 1 Zelkowa
! meria | ! heart- heart- \sapwood heart- ‘ sapwood | heart-
Preservatives sapwood\ wood wood wood | | wood

((kg/cm?) | (kg/cm?)|(kg/cm?)| (kg/em?) (kg/cm2)|(kg/cm-> (kg/ecm?)

1

3% NaOH l _ ‘ ‘ _

30, P.C.P.-Na kil | 51Tl 62 c65 1050 1055 1130
1% NaOH ‘ ‘ Y )
3%, P.C.P.-Na 7kl 764 797 905 995 1057 1182 1444
0.5% NaOH _

%) P.C.P-Na kil A 388 1033 1672 1141 1127

1

3% P.C.P.-Na 7Kl 784 756 888 985 1091 1030 1210
i 4L 4 (Untreated) 691 | 712 ec4 266 1050 213 1132

P.C.P.-Na O)(/IL /& 1I\$J}‘

AP OFREE LT v T ) DAT motowmﬁn P.C.P.-Na i S S\ filks b
%o 5&;:?” ?Tijyf'&: X z)z"'dwmrﬁ; %LTVEHOJ ‘‘‘‘‘‘ r It )\% &?ﬁ"ﬁ! THEZHHO C/c@um)\ 5
e X ﬂmbﬁl%ﬂ#m%/w 4&&01k@&ﬁm%énfm%&%%w@mmmw
FOEREITOTCRE, Alb 4X4X32 cm “H R & £ 5o FE i AR & Bikic
PCPsMi@éKW&%ﬁﬁ§i%0mm3Mi TR 7 5 607 T Bethell ¥k ko T
TEEAZ T v —2 ASAICHE L 2. WICEFREOMHAM 24D 55 145 BTl T v 2
=2 LIKERIC109 FEFJ{‘SUELL“C*‘JLM\L 7o L,O)ﬁ%& Ul x 7o B 2 E 2 8em F & 38em
DMED H 7 A E /\7}17%37]\ 1200 cc % iz TESEAlCiEE L 2 FEE R L T 19
13059 5 & FRR R L B 1~qﬁﬂbﬁ&‘ oo PMERT R, EMAEML L0
et P.C.P-Na #5if Lz, fei i Bhicuk~ < #Ege© P.C.P. s w s 7
774 % — No. 4 TRBLIGIHRET —7 L TUI L BIC A ¥/ — VICHEMEE Lo CEBEE
% L Beckman Spectrophotometer Tt % sk Tl L 7z 25 QUi o fliR
¥ Table 10 ®FE D ThH 5. Fdirr NaOH offETrnr hEExn 3% NaOH €¢2 ~ 3
DWW IND b AR F e /&, AXTREATL ZVOTED WS T F, 7 VF T
LML TS, LR T v 2 =2 2T Al & L CllFE & 3 Lo Totdedr ik
EIEL < e L EHRE itk P.C.P.-Na o & & %2 48 =M By b
ThweExiRs, o 0UIis NaOH o BEIERKE W EGENe 0 A 7n SR 7 v <
= = LD EEEY ELT LN RESMY B F2HIC LOoT £ % DR AIHET HoTh
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Table 10.

r 7 X ; ¥ A ¥ i; 7 b e 1 o X L M
Cypress heartwood Cryptomeria heartwood Beech heartwood Zelkowa heartwood
U/ b * ® : - y
EABR|IE R B HRAR EAR| G X EIBEABIEARBIGE R EBE REZ|(EAR K £ B |HEX
treatment Impreg- Impreg- Impreg- Impreg-
nated Leaching |Leaching| nated |Leaching Leaching| nated Leaching |[Leaching | nated Leaching |Leaching
volum amounts| rate volum amounts| rate volum amounts rate volum amounts| rtate
050/ NaOH g mg % g mg % g mg % g mg %
D70 a
3% P.C.P.-Na kA 6.C0O 168.0 2.8 6.39 185.3 2.9 - 1.47 125.0 8.5 0.42 92.5 22.0
o,
1///0 NaOH P 8.10 223.0 2.8 5.82 197.9 3.4 1. 50 153.4 10.2 C.42 132.4 31.5
0, .
3:,/0 NaOH ” 9.33 269.C 2.9 7.44 260.4 3.5 1.80 213.4 11.9 0.57 267.1 36.3
3% P.C.:P-Na kis¥ | 2.85 26.8 3.4 4.56 136.8 3.0 1.35 55.4 4.1 0.51 91.5 18.0
0.5% NaOH Al
‘ 3%P.C.P.-Naﬂ<i’é“-7& E% 4.80 81.6 1.7 5.73 103.1 1.8 1.71 34.2 2.0 0.78 39.0 5.0
. .
1% NaOH = 17| .81 136.2 2.0 6.39 134.2 2.1 1.68 71.0 4.2 0.66 67.3 10.2
9 a0 7
86 NaOH 121 7.1 169.6 2.2 8.34 200.2 2.4 2.34 198.2 8.5 0.54 159. 3 29.5
3%P.C.P.-Na v
K& % } v 3.81 41.9 11 3.63 32.7 C.9 1.29 15.5 1.2 0.60 18.5 3.1
IR v~ o . _ Leaching amounts .
(RESOR%E= AR X 100% (Leachmg rate= Tmpregnated volum ><100/a)
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Résumé

From experiments on the impregnation of sodium pentachlorophenol (P.C.P.-
Na) solution into wood, following results were obtained.
(1) Penetration of several preservatives into the various woods.

The following woods were used for experiments.

Cryptomeria ; Japanese cypress ; Japanese black pine; Beech; Zelkowa serrats..

The samples were treated with 2.5 9% boliden salt water solution, 1.5 % malenit
water solution, creosote oil (J.I.S. K 2404, No. 1), 3% pentachlorophenol pine root
oil solution by full-cell and empty-cell process (J.I.S. A 9002, See Table 2),
Measure of penetrated area are obtained by the integration. (See Fig. 1 and 2)

The results are shown in Table 3. The penetrated area of P.C.P.-Na was.
smaller than that of creosote oil, but was similar to that of boliden salt and
dinitrophenol in malenit, and that of P.C.P. pine root 0il solution was larger than
that of boliden salt and malenit. But the retention of P.C.P. pine root oil solution

W42 —_—
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was worse than that of the latter.
(2) Influence of various pressure condition on the impregnation of P.C.P-Na
water solution into wood.

In these experiments, the full-cell process was used, and pressure power were
3 kg/cm?, 6 kg/cm?, 10 kg/cm?, pressure time were 10 min., 30 min., 60 min., 120
min., and the conditions of wood samples were identical to (1).

The results are shown in Table 4. The more pressure power and time applied,
the better penetration were gained on heartwood of cryptomeria and cypress but
on heartwood of zelkowa and beech, the same fact was not found. P.C.P.-Na
solution were penetrated sufficiently into sapwood by low pressure. The 'penetra-
tion of P.C.P.-Na solution in both zelkowa and beech was influenced more than
that of cryptomeria and crypress by sapwood rate. | '

(3) On the impregnation of P.C.P.-Na solution into zelkowa cross arm.

Zelkowa cross arm was impregnated with 3 % P.C.P.-Na solution under various:
pressure conditions. The experimental conditions are as follows. Dimension of
sample is 9xX9x150 cm, and moisture content is 65~75 %, and sapwood rate is
30~50 9% ‘

The pressure condition and results are shown in Table 5. The preservation
of zelkowa cross arm was possible enough with P.C.P.-Na solution, because the
penetration of P.C.P.-Na in the zelkowa sapwood was very goéd' in regard to the
retention and the penetrated area. The zelkowa cross arm was enough protected.
by treating with full-cell processes on 90 min. of 6 kg/cm?.

(4) The improvment of the penetration of P.C.P.-Na by sodium hydroxide.

In order to improve the penetration of P.C.P.-Na, woods (cryptomeria, cypress,.
beech and zelkowa) were treated with 3 9% P.C.P.-Na solution containing 3~0.5 %
NaOH.

The results of immersing tests on wood shavings (0.06X2x32 cm) are shown
in Table 6. The results of immersing tests on pieces (2X2X15 e¢m) under room
condition are shown in Table 7.

On the pressure impregnating tests, size of wood pieces was 4x4x32 cm and
was treated with the full-cell process (vacuum ; 600 mm, 50 min., pressure ; 7 kg/
c¢m?, 60 min.). In the case of pressure-impregnation on heartwood of cryptomeria
and cypress, the average retention of P.C.P.-Na were 250 km/cm® on only P.C.P.-
Na solution, 370 kg/m*® on 0.5 % addition of NaOH into P.C.P.-Na solution, 440
kg/m?® on 1 9% addition, and 500 kg/m? on 3 9% addition. The similar results were
obtained in the penetrated area, but on heartwood of zelkowa and beech the addi-
tion of NaOH had no effect.

Non-pressure-treated woods were found to have relatively lower P.C.P.-Na
retention than pressure-treated woods.
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The results of strength test and the leaching test of woods treat=d with P.C.P.-

Na solution contained NaOH are shown in Tabe 9~10, and the strength are not
influenced with the addition of NaOH, and the treatment with 109 Al.(SO,); water

solution gives the protection of the leaching.

From the results, we think it recommendable to add 1 9% NaOH to P.C.P.-Na

solution in order to improve the penetration ability.
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