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NOTICE

This report is an internal Forintek document, for release only by 
permission of Forintek Canada Corp. 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 Canada Corp.
Neither Forintek Canada Corp., 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 
completeness 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, trademarks, manufacturer or otherwise does not 
necessarily constitute or imply its endorsement by Forintek Canada 
Corp. or any of its members.
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1.0 OBJECTIVES

The project's broad objective is to help the hardwood industry of 
Canada combat the defect associated with drying of hardwood lumber 
called "sticker stain". Current objectives are:

. To test the effectiveness of wooden stickers treated with an 
antioxidant to prevent sticker stain on hard maple.

. To evaluate the impact of initial drying rate on severity and 
occurrence of sticker stain.

2.0 BACKGROUND

In a previous study, a survey of Ontario hardwood manufacturers 
provided an estimate of the annual losses incurred from sticker 
stain. Annual losses were estimated to be from $2 million to $24 
million. The lower figure is an estimate of the direct losses to 
industry resulting from claims related to sticker stain. The 
second figure is based on the losses from claims as well as the 
lost market share due to the inability to guarantee stain-free 
material.
Manufacturers have always had to deal with the problem of sticker 
stain from a least-risk basis. There are a number of factors which 
are known to be directly related to the incidence of sticker stain. 
Over the years, the industry has developed a list of practices that 
are effective in reducing or eliminating stain in most instances. 
This includes proper storage of stickers, protection of air-drying 
piles, and good control of kiln conditions. However, even 
following these practices religiously does not provide a guarantee 
of no sticker stain.
The ability to produce and guarantee hard maple lumber with no 
sticker stain would be a definite competitive advantage to the 
Canadian hardwood industry. This is important at a time when there 
is increased competition for a limited marketplace.
The results of a previous study have identified a potential 
treatment that warrants specific investigation. The purpose of 
this work will be to test the effectiveness of using wooden sticker 
that have been pressure treated with an anti-oxidant agent. If 
successful, a methodology for commercializing the technology will 
be developed.
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3.0 PROPOSED APPROACH

A supply of green, high-quality, hard maple lumber will be obtained 
from an Eastern Canadian sawmill. Several companies will be 
contacted and asked to provide test materials for the study. In 
return, they will be kept abreast of the results of the laboratory 
study and given priority on any future in-mill studies.
In consultation with chemistry staff of the Wood Bio-Innovations 
Department, a specific anti-oxidant will be selected. The chemists 
will also be asked to provide advice on solution concentrations and 
retention levels in the wooden stickers.
Hard maple lumber will be air-dried using control and treated 
stickers in an environment that has previously been shown to foster 
the incidence of sticker stain. Four charges will be dried in one 
of the laboratory's research kilns. The computer control and load 
cell platform will be used to achieve different initial drying 
rates for each charge. Drying rate at the start of the kiln 
schedule is known to be a factor that affects incidence of sticker 
stain. These tests will not only provide information on the 
effectiveness of the treated stickers but will also quantify the 
effect of drying rate. All charges will contain a control sample.
The results of the study will also be used to determine if 
commercialization of this process is feasible. If 
commercialization is recommended, then a plan to achieve it will 
be developed.

4.0 PROGRESS IN 90-91

This project was initiated in October 1990.
A trial run to observe the uptake of a chemical solution in dry, 
hard maple stickers has been completed. By using a treating 
schedule combining vacuum and pressure, dry, hard maple stickers 
could be completely penetrated with an aqueous a solution of dye 
(Toluidine Blue). Samples were cut from along the length of the 
stickers to visually confirm retention and penetration of the dye.
After consultation with staff of the Wood Bio-Innovations 
Department, sodium bisulfite was chosen as the anti-oxidant 
chemical to be used in the actual pressure treatments of the hard 
maple stickers. This chemical is relatively inexpensive, easy to 
obtain, soluable in water, and reasonably safe to handle from both 
an environmental and human point of view. Three different 
concentration levels have also been agreed upon.
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A supply of dry, hard maple stickers has been manufactured at 
Forintek. All stickers except those to be used as controls have 
been endcoated to prevent uptake of solution along the end grain 
during pressure treatment. Three groups of stickers have been 
pressure treated with the anti-oxidant. The first group with a 2 
percent solution, the second with a 5 percent solution, and the 
third with a 10 percent mixture. All stickers have been kiln dried 
to 6-8 percent moisture content prior to their use.
A supply of green, hard maple lumber was obtained. Air-drying 
exposure tests have been set up using control and anti-oxidant- 
treated stickers. A previous study has identified conditions of 
temperature and humidity most likely to cause sticker stain. 
Exposure tests for this study were selected on the basis of those 
found to be most severe.
The air-drying exposure tests are underway and will continue until 
the lumber has reached approximately 35 percent moisture content. 
At that point, the lumber will be transferred to a conventional dry 
kiln and dried to 6 to 8 percent moisture content. Following this, 
an evaluation of the incidence of sticker stain will be made on all 
material.
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