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Koichi Nisaimoro** : On the Fixation of Complex Boron Fluoride Wood Preser-

vative
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Table 1. Composition and pH value of test solutions.

. Concentration pH wvalue of pH value of soln.
\ Chemicals % original solution after dipping wood
Cr NaZCr207-2HzO 0500 53 67
NayCr20;-2H;0 0.500 | '
Cr-F Naf 7 0500 6.8 7.3
o NaCre0;-2H,0 0.500 o
Cr-Fe | NaBF, 0.327 3.8 5.0
NazCrzo °2HZO 0500 - -
Cr-Fs | Na;0-4BF, 0331 5.3 5.1
NazCI'zO 'QHzo 0500 H
Cr-As | Na,HAsO,-7H,0 0839 7.8 8.1
Na:Cry0;-2H0 | 1.000
Cr-As-F| Na,HAsO,-7H,0 0.839 7.5 7.6
NaF \ 0.500
N32CI‘207°2H20 1000
Cr-As-F,/ Na,HAsO,-7H.0 0.839 7.3 7.0
NaBF, 0.327
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Table 2 Composition of test compounds (for wood peace test, %)

T sign. ‘ -
Chemt;s\ F F-Mix F4(;VCI;§) F,-Mix | Fy-Mix F,-Cu
NaF 100.00 24.85
Na,Cr;0;-2H,0 29.00 46.61 31.74 31.67 27 .97
NazHAsO,-7H,0 46.15 50,49 50.39 44 50
NaBF, 26.09 17.77 15.66
As,0, 27.30
Na,0-4BF, 17.94
CuS0,-5H,0 11,87
pH 7.8 6.7 3.7 6.6 6.7 3.9
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['able 3. Relation between dipping times and amounts of fixation (mg/wood powder 1g)

Dippingtime |
- ’ 5 davs 10 days 15 days
Fixed compound - :
4.16 | 9.02 31.51
2.78 7.99 30.80
I’\'ZCrZO7
4.86 9 37 34.80
5.55 i 7.89 38.10
% 12.9 25.3 100.0
i 5.15 7.02 8.30
1 4.04 5.78 6.92
NaF !
: 5.08 9.97 11.07
' 1
| 6.50 | 10.53 12.45
o —— i
% | 53.6 86,2 1000
|
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Table 4. Amounts of compounds fixed on wood powder. (mg/wood powder 1g)

Test solution K.Cr;0; mg NaF mg Na,HAsO, mg

Cr 37.13+0 — —
Cr-F 34.0440.36 4.22+0.14 —
Cr-F, 51.04+0,97 19.02+3.96 —
Cr-F, 44 324018 11,9343.21 —

Cr-As 29.67£0.69 —_ 24.01+0.54

Cr-As-F 27.86+2.21 6.14+1.31 20.44+4 .80

Cr-As-F, 33.80£3.3 9.68+2,56 29.48+1.27

Table 5. Table of analysis of variance.

S.S. d.f. m, s, F
Chemical
S 1624 6 271 90.3
KzCI’zO7
Sz 52 21 3
S a3 | 533 4 133 19.0
NaF
Sw | 102 15 7
|
S 167 2 84 10.5
Na,HAsO,
Sz 73 9 8
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Table 6. Table of t-test (Significant at the 1% level of probability).

Cr-F Cr-F, E Cr-F, ‘ Cr-As Cr-AsF ;[ Cr-As-F,
P i ! “
Cr O O ® ® o
Cr-F - O ® O O /
Cr-F - - O O O @)
Cr-F, A N — O O O
Cr-As — — — — PYe @)
Cr-As-F ok A A N v _ ()
Cr-As-F, ‘ A * A P —O 1 ¥k AFO —

Note O KoCr04
~ : NaF
© : NayHAsO,
> : not significant
* @ Significant at the 29 level of probability
** . Significant at the 5% level of probability
6% Significant at the 109 level of probability

Table 7. Analytical result of fluorine and arsenic fixation on wood pieces.

'\‘\\-\\Dipping time 5 days 10 days 1 15 days ;‘ 20 davs

Preﬁxvaﬂég\\\\\\\\vm Néf“””; N;F Vaﬂiﬁso4i N;f | H;F iNaﬂ;?sO4
F-Mix 66.7 |  46.3 80.8 § 109 338 67.1
Fo-Mix (acid) | 74.4 95.6 } 532 826
F,-Mix X 9.0 é 55.6  80.2
Fy-Mix 2 83.3 404 71.1
,Cu i 735 89.4 i % 58.7 741
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Table 8. Relation between pH.and reduction of chromate with wood.

Original solution 1 Dipping solution Amount of reduction

H l NaZCrgO7 pH Na2CrzO7 NaZCr207 NaQCrgO7
P | mg mg mg mg/wood 1g

| 8.2 ’ 372 .57 60.06 20,02

8.0 432 .63 8.2 372.57 60.06 20.02

8.2 372.57 60.06 20,02

7.3 | 351.64 87.91 29.30

6.5 439,55 7.2 351,64 87.91 29.30

7.3 351.64 87.91 29.30

7.2 347 .45. 92.10 30.70

5.3 439 .55 7.1 347 .45 92.10 30.70

7.2 343.27 96.28 32.09

3.3 0 436.09 145,36

2.8 436.09 3.3 0 436.09 145.36

3.0 0 436.09 145 .36
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Résumeé

In this paper, when complex boron fluorides are used as the fluorine com-
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ponent in Walman salt, the fixation of fluorine and arsenic, and the reducing
condition in order to change Cr*® into Cr+3, which increases the fixation of bi-
chromate, are studied.

The results obtained in this experiments are as follows :

1. Use of sodium fluoride decreased the fixation of chromium and arsenic
on wood.

2. Use of complex boron flurorides (NaBF, or NaO-4BF;) increased the
fixation of chromium, fluorine and arsenic on wood. NaPRF, is more effective
than Na:0-4BF; on the fixation.

3. The reduction of chromium on wood and the fixation of chromium are
increased according as the pH of bichromate solution decreases. Therefore, in
the case of use of chromate as fixtant of wood preservatives, it is to be desired

that pH of solution of preservatives is 3~5.



