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Takeo Smisamorto and Ryuji Suomn :
Studies on the Head Pressure Process (so-called Boucherie Process)
for Wood Poles Preservation by Water Born Preservatives. (2)
-——On the F-D Group Preservative-——
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Table 1.  Composition of F .« D

| NaF ‘ DNP or | Sb { I‘nfr(‘)l:bjp ‘ M()xsture ‘pH (at 1 25%

| (%) DNC (%) | (%) | 9;9 (% | solution}

i ! | watcr [
— - ) , | i~ .
JIS K 1650 80,0~ | 8.0 Lo | Lo 1 2% { 6.2~7.2
Used sample | 812 | 9.9 (DNC) ? | 1.35 | ? |

6.7

l R i H i

Notice : DNP---Dinitrophenol
DNC: Dinitrocresol

1. EEayER
(1) F-D oRuEH:
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Table 2. Killing concentra‘ion (on agar medium)

Fungi j K.P (2 )
Fomes pinicoia (Sw) Fr. 0.05
Irpex lacteus Fr. 0.06
Polyporus suiphureus Fr. 0.04
4Pa‘lystz'ctu5‘ versicolor (1.) Fr. | 0.06
Poria vaporaia (Pers.) Fr. 0.06
Schizophylium commune Fr. 0.07

(2) F-D opigzhh

F o D KIEHCCAUER U AMBBRE, v 2275 v r 7 ¥ e 0% TBAG X 27 i, 5
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(3) F-D oiEE
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Table 3 (1).
Experimental conditions :
Wood piece:--Sugi (Cryptomeria japonica
Don.) 1x1x6cm. 4~6 pieces
Fungus:-------- Poria vaporaria Fr.
Decaying:-+--- 28°C, 90 days

Preservation effect of F «D
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Conc,  |Wt: of pieces! Decreased weight after deaying (%)  Impact bending
(%) ngzxng* (g)‘ Range . Average Ratio Renge | Average Ratui— ’
0.000 1.55 — | — — 30.2~33.1  31.3 100.0

Y 1.53 } 43.92~45.28 | 44.77 100.00 0.6~ 0.9 0.7 2.2
i .
0.001 I ' 31.17~37.25 | 33.84 75.59 | 0.1~ L.8 1.4 4.4
0.010 1.64 | 24.54~28.05 | 25.76 57.54 3.0~ 3.9 3.6 11.5
0.100 1.49 7.95~11.84 10.70 23.90 9.8 +12.5 11.4 56.4
0.500 1.55 2.47~ 4.46 i 3.68- 8.22 14.4 \/19 0 16.3 52.1
1.000 1.54 | 0.0 ! 0.0 0.00 19.0 <23, 22.0 70.3
2.000 1.51 | 0.0 ! 0.0 0.00 23.6~23. 2 1 266 | 8.0
Notice : * Average value
. Amount of penetrated solution 300 kg/m3
2. Impact bending shows the absorbed energy in rzdial section
Table 3 (2). (After immersed into water for 24 and 48 hrs.)
Experimental conditions : Same as Table 3 (1)
Conc. \ Immersed  |wt. of pieces be-|  wt. after Decreased | Ref.
(%) ! time (hrs.) fore decaying(gl decaying (g) | weight (%) ! e e_r__m»____A_
0.00 | — i 153 | 0.8 a7 |
1.000 — 1.54 | 1.54 0.0 Sh 1
” 24 L2 | L4 3.29 ows an averaged value
” 48 1.55 l ” 5.16 &
Table 3 (3). (After weathering treatment)
Experimental condition :
Wood piece --Sugi (Cr yptomeria japonica
Don.) 0.8x1.6x4.0cm. 4~5 picces
Fungus-------+- Poria vaporaria Fr.
Decaying:----- 26+2°C, 90 days
Weathering condition:--Tables 4

Corc. i‘A bsorbed vglfg/g::.,)o f solution l Decreased weight after decaying

(%) | Clas s 2 | | Cless 1 . Cless 2 _Clas3
i Clzs< 1 Class 2 \ Class 8 { Rang. Aver.  Rang. | Aver. | Rang - Aver.

0.0 | = | — l — T (-  — |ar1~sa3 ) 499
1.5 ‘ 270 | 268 | 263 i. 0~ 781 4.4 1.1~3.0 | 2.4 0.0~2.6 | 1.6
3.0 i 268 ‘ 266 1 259 1 3.1~8.7! 4.4 1.7~2.9 ’ 2.4 0.0~1.7 1.2

Table 4. Weathering conditions
Eveo()ratlon t Leaching out by tap water l
P ; ] N R B, ..+ Repeating times
Cless Temp. (C°) | Tlme (hrs.) ] Temp. (C?) Time Chrs. ) ‘ epeating time
1 60 22 | 2543 | 120 | 5
2 ” " 1 7 30 i 2
3 " 4 i — — ‘ 1
| i
Na-dinitrocresol & _EREZAlE LTk, H1 AR L,

(4) F.D o&wi
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Fig. 1 Diffusion ratio (Na-dinitrocresol/Hz0)
by capillary action method (at 25°C)

Table 5. Stability of some preservatives against to water
Experimental conditions : Immersed into 20°C water, for 24 hrs.

5 — wt. of preserva-  wt. of leached out (a)/(b)
) Preservatives tives in piece(g) (2) (g) (b) (%) N
F-D 0.073 l‘ 0.014 | 19.18
Na PCP | 0.226 | 0.014 | 6.19
CuSO;, |

0.148 [ 0.031 | 20.95

(5) =% %
(4) FEEFEH- L2 F-DoEERE£0.05~0.072; © Na-FCF o+ 2 L A7 D il
(m) KREREEC L 2R ORET, 1305 22— A ]%) kg N0 F-D %

BEIELEDOTE, VXL #rOBALRFT A (R GFRRICE ZREXEU12)

D)o T2 [T 2t b Db T A LIEM i & 2 TR AF 2533,

(~~) F-D kKiggx CF A S5 L RENIh 54, NaF (2K EIEE AL
MucEE+ 553, Na-dinitrocresol (%, (222205, Ok 0.58~0.75 v, Na-PCP &
Fig Y, dHE L ORI M 2D fLinL

(=) KrpEific X 5 NaF o3y 20 o ¢, Na-PCP b L TH L < k& <, My
& KFEN o, ShbFae Na:.SO, o ghdliifv S vy, FORBEERIC L) ERE L
WChHH EHLLND, 3

2. F-D CLBIRFREOEEXDE

IR EER
3~8m OARE: A LHE THEANC O L _ '

(FEER), An@ic NaF ko Na-
dinitrocresol A MH T 2 F o ¥4 46
WA dlsE LT, FiuF i iBuige & -
e il A EET B 2Lz, Knab
3~5cm o AEs- L+ b, NaF o 3k Plate Treatment of long poles

L The front : Height of head pressure 7.5 m
SERE Uy dodott CHTAN IR 1570 072, The rear " ~9.0m
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(1) NaF ¥ X ¢ Na-dinitrocresol O#H - F &k

NaF oflicizo¥osra v 5t (F1, B2 B SRciiaLcd o) v, Na-dini-
trocresol (37 N ERO M Lo CHER Lice

o= R ORMLE

1w 8.4gr. ¢ Zirconium-oxychloride % 1 3L OKIZHHHT %o
# 9%  5gr. » Na-alizarinsulfonate % 2% 100 cc oM L2ObH
Kafmz Clne %

NaF offis Ao B L IRIE L, FHEmcEi L CliE L, Wiy — 7%
ﬁﬂxf&;ﬁif&lﬁ: Y. i 109 by ey axkimz €, CaFy 4 pk%x2, Mk c
Pt Ute o b8 UCRER L, NaF it L7z, Na-dinitrocresol 13528 L7cn>27,

(2) FEBORRS XL UHHR

HrEk oMk X OB EIFI O EFD LB D Th 5o

Table 6. Wood samp‘lcs

Sample No. Length ] Voluﬂrpc 1_7 ~ Diameter (cm)ﬂﬁw B l Sap wood\ (area 2 O)ﬁi ienasrlltr\);g
o e ,’,_..,(F D | Ba Middle | Top 1 CoBue | Top | pi ey
17 5.0 0.139 245 i 183 | 17.3 40.0 | 4.3 4.9
18 " 0. 140 2.3 18.9 166 54.6 7.2 | 4.7
19 " 0. 127 27.3 | 12.0 | - 54.1 — | 44
20 n 0.122 21.5 { 17.6 | 14.8 57.6 75.7 | 5.6
21 " 0.111 21.6 l 16.8 ‘ 15.3 66.5 70.6 i 5.8
22 ” 0.126 24.2 | 17.9 16.0 68.9 777 3.7
23 ” 0.195 23.4 | 17.6 13.4 56. 1 64. 4 i 3.6
24 " 0. 046 15.3 ~ 14.0 ¥ 12.5 1 57.2 2.9 | 61
Tzb'e 7. Treatment conditions
T ""’“C:'m:"v' | Height b’f'_i‘ ‘Treatment | “Consu';n'e'd'”\ Tmp o
Sample No.l (%) \ pH 1‘ head pressure time \ solution i o)
R o (). | (bsd D o
VAR 1 o 67 | 7.5 65 180 23~31
16 0.5 ‘ 6.3 l % ” 200 1
v 15 | 68 " 40 130 2425
20 | Lo 67 9.0 | 65 120 24~27
21 1 7 } 7 /7 89 230 7
2 2.0 6.9 7.5 120 120 17~19
23 | 1.0 6.7 9.0 145 220 . 16 -25
24 . 2 1 2 41 50 | 18

Notice : Sample No. 19 had broken in treatment.
TG OEBREAEBAEICE 205 DEFDLE ) ThHhD,
(4) WHEE: F-D ORIEHRE
Pkt D & 15 X O A —E LT Lic,
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Table 8. Result
(1) Penetration velocity of NaF and Na dinitrocresol
related to concentration.

. Time needed for detection of
Sample No. C(;nc. Comumed‘F -D F.D at top end  (hrs.) pH
) Grg/mt) R e

18 0.5 7.143 12 16 6.3

17 1.0 12.950 1” ” 6.7

19 1.5 15. 345 — — 6.8

22 2.0 19. 048 16 21 6.9

Notice : Length of poles-5.0m. Height of head pressure---7.5 m.
(») HoEx: F-D oBEHE
FHREE S L O 2R A 58T L O L,
Table 8. Results
(2) Penetration velocity of NaF and Na-dinitrocresol
related to length of poles.

N N R  Time needed for detection of |
Sample No. Lenb:(h (Jonsumedzl“ D _F.D at wp end  (hrs.) pH
L G e NabNe ] o

24 3.0 10.€70 7 | 10 6.7

20 5.0 14,754 12 16 ”

21 " 20.721 8 10 ”

23 8.0 11.282 20 34 "

Notice : Concentration---1. O Hﬂght of Fead pressure---9.0m.

() Rl e NaF osgg
KA ODED B 6 7 D/IskBk % & v, NaF 4 szg
[2—= P ] M0 OBREEICHEL L1,

Table 8. Results
(8) Penetrated weight of NaF related to treatment time.

LT 13k

Fig. 2 Test Pie-
ces for determi-
nation of NaF.

Treatment | Penetrated | Consumed Treatment | Penetrated | Consumed
Sample No. time 2 F.D Sample No. time NaF 1
(hrs.) (kg/m?) (kg/m?) (brs.) | (kg/m?) e kg/m‘)
17—1 16 1.846 3.237 221 43 1354 | 4.762
17—2 40 3.204 8.633 222 67 4.885 | 7.302
173 65 3.614 12.950 22—3 91 4.483 8.016
: 22-—4 120 4.281 ’ 19. 048
18—1 16 1.735 3.286
18—-2 40 5.214 231 36 1.791 5.897
18--3 €5 3.305 7.143 232 60 .86 6.256
23--3 24 3.764 3.154
20—1 16 . 1.6i7 3.237 234 145 3.893 11.282
20—2 40 11.967
20—3 65 3.338 14.754 241 17 1.992 7.391
242 41 2.849 10. 870G
21—1 16 1.370 4,054
212 18 1.955 —
213 40 2.569 10. 811
21—4 64 3.392 16. 216
21--5 82 3.755 20, 721
Notice : Sa.mple I\o 19 was not examined.

Test pieces prepared as shown in Fig. 2
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Table 10. Preservation effect related to penetrated weight of NaF
Experimental conditions :
Fungus------ Irpex lacteus Fr.
Decaying---28°C. 40 days

N . Decreased weight
Sample No. §;F of (ieg?ﬁgted wt. dzzal; ﬁfgs ?ge)forc giy}i)if;:cs af’ ttzr y;i)c- Ratio
Contrast 0.000 5.60 12.50 100.0
17—1 1.846 5.26 0.0 0.0
17—2 3.204 5.86 0.0 0.0
16—1 1.735 7 6.09 - 0.0 0.0
21—1 1.370 S 6.86 - 0.98 7.8
221 1354 | 521 1.90 15.2
23—1 o 1.791 6.60 0.90 7.2

Notice : Samples contains more or less Na-DNC.

¥ KA TR, Na-PCP OFHLFALT LS
WO & b L, AR REED
TR A kAR Lico £ OWS LMD T 5 &, TH
BT 5. AROBERILE R LTV e,

£

d solition (c.c)

(3) % =& A
TR L B F.D OB NaF ¢ Na-dini- izm
trocresol E 2RSHEL T il Ba%, L OBWER § E
Na-BCP icHofit Lok <, RN HRTU B3 00) e L
BRI T %o T DBHTTEREOTH
R & B o A R e i

BIERBRIC DT, & WEBR L » D7 A Fig. 3. Volume of oozed solution per hour
NaF (33580 3 % b 3%537c ¢, ‘Na-dinitrocresol (2T RIS BELTW5X 5 Th b,

(4) WHEEkIOHOESY: F.D OREHE :

T FABRBEES D DHEETE B X ) @, RRBIAE 10~20 R oK A NaF 2RH
% p, KRR E 70125 < T Na-dinitrocresol O# sx B4 5o IERC X HIRIEHEE
DEIZ BRI No. 22 DIEAVINE VORI I £ O IRREIMINTE Liciked th b5 o
BOES2 3m 0boL, 5m b oOREREREDLLAVS, RS EEE
fed il cE i ok b DEE L LR S, 8m HerRERBEE L%,
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(m) uzEEsH & NaF BEEE

F N NaF 2B Sz & ¥ OB ERE 1.3~1.8kg/m?® ¢, UG X 23534 bh
t\ve T & & Na-dinitrocresol (1% 725K OB LT\ 7evs 40 B84 % &, NaF o
BIEE 3~5kg/m® X7ch, DigEhE 0 EIN L. 24U LC Na-dinitrocresol 134k,
MRRCBIE 23D LB b, REORE: & L GIRRECc %o

ROFETEO pH B3R Lic X 51, —HREEOLR I b&Elieh, BR—EL /s
Do Ziix Na-dinitrocresol OB & BN S HD TN ETEZ BB L Ligk,
() NaF oREE BN

IHE COBBMARBIE LAY Y 779 L 5 VIR, ZOBEIY 2y r2EH
Lictedic, B X 2 BRESERNAETNIISH N2 X5 Th oo

EREEN Cx 1.8kg/m® D ko NaF NEBE LTS3 DG A CEMOFBE LTS /2
Vo L L, & Ffis ot SRR OBECKC ST 2 Wb L 2 E L 5 L, KABCK
F » Na-dinitrocresol ¥ BEX 85 - L BUELEL bR, FDle»icit NaF 0B EE i Ske
/m? Dl bicie sz EEE L, Z0OBEF D OMEREIL 6~10kg/m? X720, £E» NaF
AN THE LTURREINDL Z IR %,

. A

DA EDRBRFEHD b E b UL A kb B 2 L IR T 523, B OMEIERE e X &
BT UL, 2FDX S RSB bR b

(4) F D RPFBHROKEBRIEE 1.0 9, PHIZ 7.0 LT L %, BRICIHKE ALY,
%me*m§§©Caﬁﬁ%ihfvéa%mm,:n%%%bkwh@tammo

(») BEREHEEARM 1SIHT A~ 2] 20 600~9003r s L, KR AEOAMEBFLSCHE
EERLIEER b0 TKRELT B, FLEEEAHORILFE L L &, #EE 241
bl CERb Lo BB 0.5~1.0 %3 U HEE AT 5, Lo L, NaF oBERZ L LT
BEL D EEESYELS LT KACBEIE LB TR E3F 2%,
() MbDOKIEHSFIBEH L FU X5, MEREOHENTEY (-1« 77— ] & THAE
LT, BTROEEFERBC I 2ERAO LR IHIET 52 EHEHE L,
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Résumé

The avthors studied on the head pressure process (so called Boucherie process)
by F.D group preservative (NaF and Na-dinitrocresol mixture) for presesvation
of wood poles.

Penetration velocity of F - D. solution is very fast, and it can be distribute into
wood tissu as same as CuSOs.

The practical treatment conditions are summarized as the following;

1. F-D solution: 1.0¢, pH<7.0

9. Volume of solution: 600~S00 liters per cubic meter of wood.

If the height of head pressure is same as length of pole, the treatment time
in necessary for Lx 0.5~1.0 days, but L is the length value of pole represented
by meter.



