The Application of a High Concentrated Solution
of Boric Acid to Wood Preservative Treatment

Mitsunori MORI Shuichi DOl ! Yasunobu MINEKI 2

The application of a high concentrated solution of boric acid to wood preservative treatment was
investigated From the threshold values it was clear that a high concentrated solution of boric acid was
more effective than Tim Bor aginst Coriolus versicolor and Serpula lacrymans A concentration of
boric acid more than 20 was required to inhibit mold growth perfectly because it had low antimold
ability On diffusion treatment all solutions tested concentrations of 10 40  penetrated over 10mm
in depth Treated wood had the same adhesive strength and coating strength as untreated wood
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BB 0 2R AH 12 > T, Table 1. Weight loss of Yezo spruce sapwood blocks treated with high
concentrated solution of boric acid or Tim-Bor.
JISK 6802 7 =/ —/LitEAR
N ” B pusil RUBRE L TORE RUBRRE EHERBVEY (EERS)
MEEER OERETAWERS O Treatment Conc.of boric acid  Boric acid retention =~ % Weight  loss (SD)
(%) (kg/m?) FATATE Y FIFEY
T~ 7=, BERELTL T. palustris . lacrymans
S — LU REEER (RE A a \/c% = —1;» 66.0 (1.8)  33.6 (4.8)
ontro
AUFR, TTAF T m s o
o RUEREIBEER 0.5 423 0.0 0.0
6000) % VY, 7 ™7 R I Vs High conc. sol of boric acid
TUBE L7 b =Y OEE N 0.25 2.139,2.179 0.0 0.0
B AT - 77, 0.20 1.65 57.3 (9.8) 1.6 (0.5)
o SN 0.10 0.83 34.1 (5.0) 1.1 (0.8)
¥ \'H:; Iz ] P
e PRTEREL AR Y 0.05 0.43 50.9 (8.0) 11.1 (9.6)
ﬁ&m/)%f‘?i*‘«?i’f’ MLEMR~ — R
‘ ' s ) 0.21 2.13 0.0 0.0
iﬁ L, JAS 455G ,’r}i@ A zlwa- 0.17 1.73 49.9(13.7) 2.0 (0.4)
WK © 2 BXEmELIR YRR 0.085 0.874, 0.85" 41.8(13.7) 3.8 (5.2)
IZHE S TRIED MR X A HIE LT 0.043 0.42 39.9(10.8)  16.7(10.0)
TZZ’_}: U) Liﬂ]{%'ﬂﬁi@ﬂf Jxvy 7 z}:rjggzd 0.20 1.65 53.9 (6.0) 2.0 (0.4)
AFLF S —TF—, L& Boric aci 0.10 0.83 40.4(19.9) 2.9 (5.2)
CHELSEY Ty s R 0.05 0.43 24.1 (9.3)  16.0(10.9)
Ty hZ VT —EHWE, P 0.5% 7 7 B i e T VA RE 24 40.3(10.3) 423 (4.2)
Solvent Corresponding to the 0.5%
high conc. sol. of boric acid treatment
3. RBRLEE 0.25% 7= 7 B = I FE VA RO X 482 (3.3)  36.6 (2.4)
3.1 RYEEE R AR AR 0D Corresponding to the 0.25%
high conc. sol. of boric acid treatment
MERE+S 7RSS &
WIRIERES & U NIRSE 0.20% 7~ v B = B B VAR 4 33.3(10.3)  27.2 (5.4)

AR T R i i EE R AL ER A O FH
THEIZ T DR, BLO

Corresponding to the 0.20%
high conc. sol. of boric acid treatment

IR FUE 2 En A =12 = DR
BAEIToT-, RUBOEMORF
BT, BRAICH T

FE Ay A A TRTE, by I XA
Legend : a): T. palustris.

b): S. lacrymans.
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Table 2. Weight loss of Japanese beech sapwood blocks treated with high
conc. sol. of boric acid or Tim-Bor.

Bor D35& 13 1.9kg/m* TH & 7>
B LTz, ZOEWOEHIT
THT®H 5, FIFFIZRER L7

" ) N patii FRUEEE L TORE R BREVER (FHEREE)
BEHOBZ OB L A58 Treatment Conc. of boric acid Boric acid retention % Weight loss (SD)
Form ol Link, it ) (kg/m’) HOTEYT

N " C. versicolor

B OEL I~ D AR 7 FRYS 57.4 (7.3

. - oy ha—iv (7.3)
fiEoEWICER LTS 2L Controt e
NEZ LD R UBRERERRK 0.5 3.85 09(0 4)

7 ° High conc. sol. of

LI EO#% N5, BIEHFI D boric acid 0.25 1.94 1.2 (0.6)

DL EDFERMN G, KFEHIDR) 00 Lo 165 (0.5)
HRFUE A B3I RIIRT, 44 0.10 0.80 37.0(10.0)

. _ N S 0.05_ ___ 040 __42.8(12.7)
URZ BT ENT T E T Tim-Bor 0.42 3.84 0.7 (0.4)
L N 0.21 1.93 17.0 (5.0)

SHEA e N 0.085 0.78 45.6 (7.0)
DORBRTIIA LN TE R I 0% sS96m
oo ATXZHTIZR LT o B 0.20 1.45 9.0 (7.7)

Boric acid 0.10 0.73 41.3(11.3)
i, A UBERERER S Tim- 005040 492385
BoriiF & A FRIFEOE % R EEES 0.5% 7 v BB VIR Y 56.3 (5.0)
Solvent Corresponding to the 0.5%
L7z FTIFZ7ost LT, high conc. sol. of boric acid treatment
7 53 | 0.25% 78 7 B e B VA AR 4 54.1 (4.5)
U R IR R R L0 2 R Corresponding to the 0.25%
L0IERWEBETERE R L high conc. sol. of boric acid treatment
0.20% 75 B R FE VSO 63.1 (3.2)

D, ZOR D EXR T R LS
ZhnHeEZONS, LLE
BEBINCII I X Z rizxi LT
F ol BBRE RS e o

fo2 e, AR RITEL boric acid.
o ALERIER| A ShARARE (RUEEE LT (kg/m?)
ViR vy 078 z

LARVEROMRIHRICL S Chemical Fungus Threshold values as boric acid
DEBEZBND, AT THTIZ
B . . e U BRI IR TR AFGRXT H 1.65—2.13
XE9 S RMER, A TS High conc. sol. of T. palustris
4 FEVRIRIT W< T Tim-Bor 185 borie acid FEasy 043 — 0.83
FAEVMEZ R L7z, Jonge DIz S. lacrymans
LI, RUBEDA RE A, BTG 1.60 — 1.94

C. versicolor
VHAFD, FIFET RO
EJEERTR ST B R IRGE L Tim-Bor T et A

~ 3

0.36 ~ 1.8kg/m’ & EN T 5. < way 055 — 173
ZOHRTEHRUW TR LAY S. lacrymans
C/:L‘?Tﬁ'?“/%ﬂ“\éf&b‘i HOTEY 1.93 — 3.84

C. icol
RELHOMARBEE, & e
&E@%& LTl O4kg/m EA ol AAYRT 5 1.65 <

Boric acid T. palustris

AR 0.83 — 1.65
T2k LT0.36~0. 54kg/m3 & S. lacrymans
W ERRENTVWD, —7F, DT H 1.45 <

BEBFELD 7 270589 %

Corresponding to the 0.20%
high conc. sol. of boric acid treatment

FE 3R BEINEBHOKOLAVESRERE, Tim-Bor K& URTBROMNRAE

Table 3. Threshold values of high conc. sol. of boric acid, Tim-Bor and

C. versicolor
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Table 4. The results of antimold test (exposed for 2 weeks).

pak:] RUEEE LTORE bk L OFETMEE  FEMEATT  WEHR
Treatment Conc. of boric acid Mean evaluation values Total evaluation Damage
(%) An Pf Rj Ap Gv values values

a2y ha—i 3.0 3.0 3.0 3.0 23 143 100

Control

R IR VAR 2.5 3.0 25 22 3.0 1.2 11.9 83.2
ligh conc. sol. of 5.0 30 1.0 1.7 3.0 03 9.0 62.9
orie ad 10 0.5 0.0 0.0 1.3 0.0 1.8 125
20 0.0 00 05 02 0.0 0.7 0.1

UL 2.5 3.0 3.0 3.0 3.0 3.0 15.0 104.9
Solvent (20)0 07 1.7 1.3 2.7 15 7.9 55.2

FC%5 1 a): An:Aspergillus niger IFO 6341; Pf:Penicillium funiculosum IFO 6345; Rj:Rhizopus javanicus
IFO 6354; Ap:Aureobasidium pullulans 1¥O 6353; Gv:Gliocladium virens IFO 6355
b): B EERREE A 2 5% DR U EBEmIREERPOBENBICHEY T REEALLLD
o) R UBRED 20% 0K U EEEREEE T ORKEICHY T 2BZEA L LD
Legend : b): Treated only with the solvent corresponding to the high conc. sol. of boric acid
contained 2.5% boric acid.
¢): Treated only with the solvent corresponding to the high conc. sol. of boric acid contained
20% boric acid.

Eo5xk BHEHRBER (4EBMK)

Table 5. The results of antimold test (exposed for 4 weeks).

Ui RUBEE LTORE Wik Z L OFHEE FEMESE BEE
Treatment Conc. of boric acid Mean evaluation values Total evaluation Damage
(%) An Pf Rj Ap Gv values values
o1 h—)b 3.0 3.0 3.0 3.0 3.0 15.0 100
Control
R R R VAT 25 3.0 3.0 3.0 3.0 25 14.5 96.7
High conc. sol. of 5.0 30 27 22 30 15 12.4 82.6
boric acid
10 0.5 00 0.0 1.3 0.0 1.8 12.0
20 0.0 0.0 05 03 0.0 0.8 0.1
LS (2.5 3.0 3.0 3.0 3.0 30 15.0 100
Solvent 20y 1.0 2.0 1.3 2.7 3.0 10.3 68.7

S a): Anidspergillus niger IFO 6341; Pf:Penicillium funiculosum 1FO 6345;Rj:Rhizopus javanicus
IFO 6354; Ap:Aureobasidium pullulans IFO 6353; Gv:Gliocladium virens IFO 6355
b): A VEEREED 2.5% DA U BRI EIRIR T ORI BT Y S 2B EEALZ LD
c): B UBRRIEA 20% DR 7 BEEREART OWREEICHYE T 2B EA L LD
Legend :b): Treated only with the solvent corresponding to the high conc. sol. of boric acid contained
2.5% boric acid.
¢): Treated only with the solvent corresponding to the high conc. sol. of boric acid contained
20% boric acid.
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6 Tim-Bor ( )
Table6 Mean penetration depth of high conc sol of boric acid and
Tim Bor bv diffusion treatment(Japanese larch

HA HLER LI (%) gk THRMEE(mm) (R ERE) Tim Bor 10
Chemical Concentration Mean retention of boric acid Mean penetration depth(SD)
U R IR SR 40 0.07 29.0(16.6)
High conc. sol. of 12
boric acid 20 0.03 16.2(3.4)
12 0.02 14.4(2.8)
10 0.02 14.6(3.4)
Tim-Bor 10 0.03 14.0(3.2)
Tim Bor

7
Table7 The adhesive strength of treated wood by boric acid and high
conc sol of boric acid

HRERAT ) H R IR LR O#EAE )
AL Dry strength Strength after boiling repeatedly
Treatment BRWE(kgh) HE®RS (keflem?) AWHE%) AR E(kgl) HAME (kgfom?’) RIEE(%) 3 4
Maximum load ~ Adhesive strength ~ Wood failure  Maximum load  Adhesive strength ~ Wood failure
o2y hE—b 515.5 82.5 81.3 244.1 39.1 100.0
Control
s 429.4 68.7 87.5 198.8 31.8 100.0
Solvent
A B 358.4 57.3 12.5 213.4 34.1 37.5
Boric acid
R IR E AR 498.9 79.8 67.5 227.1 36.6 100.0
High conc. sol. of
boric acid
8

Table8 The coating strength of treated wood by boric acid and high
conc sol of boric acid

p s RKfEkgt)  FESIEY 5 S (kgf/em?) AT R(%)

Treatment Maximum load Coating strength Wood failure
o hEe—b 62.5 15.6 72.0
Control
iy 65.8 16.5 88.0
Solvent
3 45.9 11.5 94.0
Boric acid
A B e BE VA 56.4 14.1 84.0
High conc. sol. of
boric acid
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