
e t! 78V pd F

Fbrintek
Canada
Corp.

PROJECT No: 03 -38-10-M -217 

CFS No: 2

--------------------------------------------------------------------------------------------------

EFFECT OF PRESERVATIVE POST-TREATMENT 
ON STEAM-PRESS STABILIZED WAFERBOARD

PROGRESS REPORT

V
by

F. Pfaff
Research Scientist 

Dept. Composite Wood Products

M arch, 1990

under the Contribution Agreement existing between the 
Government of Canada and Forintek Canada Corp.

I J  Department Manager



NOTICE

This report is an internal Forintek Canada Corp. ("Forintek") document, for 
release only by permission of Forintek. This distribution does not 
constitute publication. The report is not to be copied for, or circulated 
to, persons or parties other than those agreed to by Forintek. Also, this 
report is not to be cited, in whole or in part, unless prior permission is 
secured from Forintek.

Neither Forintek, nor its members, nor any other persons acting on its 
behalf, make any warranty, express or implied, or assume any legal 
responsibility or liability for the conpleteness of any information, 
apparatus, product or process disclosed, or represent that the use of the 
disclosed information would not infringe upon privately owned rights. Any 
reference in this report to any specific commercial product, process or 
service by tradename, trademark, manufacturer or otherwise does not 
necessarily constitute or imply its endorsement by Forintek or any of its 
members.
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1.0 OBJECTIVES

1. To review the work on preservative treated waferboard and particle
board.

2. To post-treat waferboard made with and without a new steam pressing 
stabilization process, using conventional water-based and solvent-based 
wood preservatives and subsequently evaluate treated specimens for 
effect on strength properties.

3. To carry out soil block tests and initiate stake plot tests on treated 
and non-treated specimens.

4. To determine the effect of higher resin content and greater dimensional 
stability on the mechanical properties of treated boards.

5. To determine if a hot-dip treatment can be used for superficial 
protection in low hazard environments.

2.0 BACKGROUND

Waferboard and oriented strandboard (OSB) are not available as treated 
products for use in hazardous environments. Chemical treatments with 
fungicides and insecticides have been investigated by several researchers, 
but the disadvantages still outweigh the advantages in terms of a viable 
treating process.

Previous work clearly favoured the in-line approach of pretreating the wafers 
or adding preservative in the board-making process. However, if boards are 
produced in this manner, a mill environment is likely to become contaminated 
with toxic airborne particles and dust. Furthermore, the pretreatment of 
wafers with effective preservatives has frequently been at the expense of 
substantial reductions in mechanical properties. Hall and Gertjejansen 
(1979) showed reductions of 15 to 20 percent in the internal bond (IB) and 
modulus of rupture (MOR) of hardwood flakeboard made with ACA-treated flakes 
(ammoniacal copper arsenate). The results also showed that the reductions 
in IB caused by ASTM accelerated aging were relatively greater when treated 
flakes were used. On the other hand, the weight loss after ASTM soil-block 
testing of the aged specimens was less than 5 percent with a 6.4 kg/m3 
treatment and over 30 percent without treatment (Okoro et al, 1984) . 
The protection afforded by the treatment could not be confirmed in long-term, 
sub-tropical ground contact (Hall et al, 1987). Seven years exposure in a 
stake plot resulted in substantial deterioration of even the most heavily 
treated specimens (9.6 kg/m3) .
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Boggio and Gertjejansen (1982) reported on aspen waferboard (2.5 percent 
powdered phenolic resin) made with ACA and CCA (chromated copper arsenate) - 
treated wafers. The bending properties of test panels were not much affected 
by these chemicals (to 6.4 kg/m3 retention); however, reductions in IB of up 
to 50 percent were encountered with CCA treatment. ACA treatment and a 
novolac-type PF resin limited the IB reduction to less than 20 percent.

Hall et al (1982) added preservative chemicals to waferboard (powdered and 
liquid PF resin) by wafer treatment, resin/wax additions and post treatment 
of panels. A  pressure treatment of finished panels (4% resin solids) with 
ACA or CCA was among the more damaging techniques. Bending properties were 
reduced by 25 percent and IB by more than 30 percent. A pretreatment of 
wafers with ACA was not much better, whereas the addition of ACA to the wax 
(4 kg/m3 equiv.) produced results as good as any in terms of mechanical 
properties. The inorganic salts (ACA and CCA) were clearly the superior 
preservatives with regard to weight loss and strength retention after soil- 
block exposure (Schmidt et al, 1983). The addition of copper-fluorine or 
monochlomapthelene-tributyltinoxide to liquid resin was effective for low 
decay hazard protection (contact-block test).

Two dip treatments and some of the resin and wax additive treatments were 
evaluated after 2 1/2 and 5 years of field exposure (Schmidt et al, 1987 and 
Gert jejansen et al, 1989) . Only the ACA-wax treatment survived below 
groundline exposure, although not without substantial deterioration of 
bending properties. The detrimental effects of treatment were negligible for 
above groundline and test fence exposure.

Schmidt and Gertjejansen (1988) also prepared aspen waferboard by adding 
powdered preservatives in the blending process. One of the preservatives was 
a triazole-type ("Azaconazole") that provided good nonleaching decay 
resistance at 0.4 percent addition without significantly affecting the 
mechanical properties of phenolic-bonded waferboard. Azaconazole (Janssen 
Pharmaceutica, Belgium) is reported to be environmentally safe and of low 
mammalian toxicity.

Hsu (1982; 1985) also found that ACA pretreatment of wafers seriously 
impaired the IB of panels. Nevertheless, this technique was used as a basis 
of comparison with post-pressure treatment of heat-stabilized panels. Panels 
made of treated wafers (10 to 17 kg/m3 retention) had low IB's but otherwise 
offered good decay resistance in ASTM soil-block tests. Heat-stabilized 
boards, pressure impregnated to about 22 kg/m3 retention, retained their IB 
strength after redrying but suffered severely in terms of bending properties. 
The re-dry thickness swelling was only about 6 percent, compared to 22 
percent for non-stabilized board.
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The research has shown that waferboard/OSB does not respond well to 
preservative treatment or the addition of preservative chemicals. Mechanical 
properties are adversely affected. The options, therefore, are to make 
panels more resistant to the treatment effects or use less damaging 
preservative systems.

3.0 PROPOSED APPROACH

Normal and steam-pressed stabilized waferboards will be made and given post 
treatments with copper chromium arsenate and copper napthenate wood 
preservatives. Both soak treatments and vacuum/pressure treatments will be 
used.

Boards will also be made with significantly higher resin levels and greater 
dimensional stability to minimize loss of mechanical properties during post 
treatment with preservatives. Also, specimens of each panel type will be 
given a hot-dip treatment in preservative solution and rated for resistance 
to low decay hazard environments.

Specimens from treated panels will be prepared for testing of mechanical 
properties and decay resistance (ASTM soil block tests and long term stake 
plot).

4.0 PROGRESS IN 1989-90

Panels of 18 mm thick waferboard were made by standard pressing technique and 
by the new steam injection pressing technique used to produce stabilized 
waferboard. The control and stabilized boards were cut into test specimens 
for subsequent treatment by vacuum impregnation or soaking in solutions of 
copper chromium arsenate (CCA) and copper napthanate (CuN). Soaking was not 
effective for CCA, whereas a 20 hour soak in CuN produced copper retentions 
of 3.1 to 3.2 kg/m . Treatment under vacuum impregnation for 0.5 hours was 
far more effective for CCA, with retentions of 10-12 kg/m3 of active salts, 
whereas the retention of copper from CuN increased marginally at 4.2 to 4.7 
kg/m3.

Strength tests were completed for the CCA treatment and controls. The 
control or non-treated boards showed that steam press stabilization caused no 
apparent reduction in board stiffness (modulus of elasticity) or strength 
(modulus of rupture) . A 6% reduction of internal bond was insignificant.

The CCA treatment reduced the internal bond strength of control boards by 37% 
but with the benefits of greater dimensional stability the stabilized boards 
lost only 23% of their internal bond strength. A  48% reduction in thickness 
swelling was evidence of the stabilization effect of the steam pressing
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technique. Further testing was halted in December 1989 to concentrate on the 
completion of other projects.
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