
Forintek 
Canada 
Corp. 

CFS Simple Progress Report No. 31 

Biotechnology to Improve Mould, Stain and Decay Resistance of OSB 
Project Leader: Dian-Qing Yang/Xiang-Ming Wang/Hui Wan, Wood Protection/Adhesives Groups, 

Quebec City Laboratory 
Program Area: Composites Start Date: April 2002 
Program Goal: CNl Completion Date: March 2005 
Project No.: 3642 Date of Last Update: August 14,2003 
Project Liaisons: Michel Bolduc, Louisiana-Pacific Canada Ltd.; Jim McCallum, Tembec Inc.; James 

McPherson, Longlac Wood Industries Inc.; Tony Costa, Ainsworth. 

Long-Term Goals/Strategies 
• Enhance the durability of OSB 

Key Objectives 
• Develop a technology to protect OSB raw materials from biodegradation. 
• Develop a biological pre- or post-treatment technology to increase durability of panels against mould, stain 

and decay. 

Key Actions and Deliverables 

Deliverable Expected Delivery Date 

Progress report on experimental results of protecting raw materials of OSB panels March2003 ...J 

Progress report on experimental results of pre- or post-bio-treatment of OSB panels against 
March2004 

mould, stain and decay 

Final report and transfer the technology to industry members March2005 

Status 
This project complements new and continuing projects in other program areas to improve the durability of 
wood buildings. Buildings that are more durable will combine an increased tolerance of building materials to 
short-term wetting and drying with improved design and construction practices that limit building product 
exposure to moisture in service. 

Forintek's Durability Program primarily addresses building moisture problems. A recently completed project 
compared the drying rates of wall systems using OSB and plywood under extreme conditions. Results showed 
that, in otherwise equivalent assemblies, OSB wetted more slowly and dried more slowly than systems 
containing plywood. In response to these findings, Controlling Moisture Permeability of OSB will 
complement a Durability initiative to investigate methods to improve moisture management of wall systems in 
service. The continuing Durability project: Limiting Conditions for Decay will establish critical exposure 
times and moisture contents until onset of strength loss in plywood and OSB. 

This project examines a way to extend the time OSB retains its strength by delaying the onset of decay under 
moist conditions. The project builds on Forintek's expertise in biological control of mould and stain on logs 
and lumber developed under the Protection program. A variety of potential bio-products will be explored, 
including one developed at Forintek. In 2000, Forintek patented a bio-product for protecting logs and green 
lumber from fungal stain, mould and decay. Large volumes of this potential bio-product were produced by 
fermentation in a pilot plant trial. The trial demonstrated that industrial production is feasible. Laboratory tests 
showed it provides satisfactory protection from fungal stain, mould and decay on wood wafers of various 
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Canadian wood species. Preliminary tests also demonstrated that this bioprotectant could be used to protect 
wood logs and strands for OSB panel manufacturing. 

Partners 
OSB manufacturers; Resin suppliers 

Rationale and Potential Impact 
The growing perception of wood as a non-durable material is a serious threat to wood markets. One of the 
main end-uses for Canadian wood-based sheathing panels is the residential wall framing market. This market 
represents approximately 30% of the total 21 billion sq. ft. of panel being consumed annually in residential 
construction in North America. Building envelope failures due to decayed wood sheathing or poor 
construction practices can negatively affect the image of wood and cause product substitution that in turn can 
affect the overall competitiveness of this important Canadian industry sector. The main causes of building 
envelope failures are exterior water penetration from rain and moisture from indoor air carried into the 
assembly by air infiltration and vapour diffusion. 

Using low environmental impact technology to improve the durability of sheathing products could have 
advantages over using chemical protection products in some markets. 

Proposed Approach 
In general, logs of aspen, yellow/white birch and soft maple will be treated with a bioprotectant, and a process 
of treatment will be developed. Degradation of treated and untreated raw materials will be evaluated. Panels 
will be made from biological treated logs and will be tested for mould and decay resistance and mechanical 
properties. In addition to the pre-treatment, a post-treatment of OSB panels with biological products will be 
developed against fungal degradation during transportation, storage, and end-use. 

In detail, the working plan contains two experiments. Goals of the first experiment on 'developing a 
technology to protect OSB raw materials from biodegradation' will focus on a) reduce biodegradation of raw 
materials; b) improve appearance of OSB; and c) improve bonding and mechanical properties of OSB. To 
realise these goals, trees of aspen, red maple and yellow birch will be felled in summer and cut into 4-foot long 
logs. The logs will be bucked into equal number of two groups (16 each), one group will be with bark, and 
another group will be debarked. These debarked and bark-on logs will be further divided into two groups, 
each containing 8 logs. One group of logs will be treated with a bioprotectant and another group will serve as 
control. The treated and untreated logs will be stored separately in Forintek's yard. Two inspections will be 
conducted, one at the end of growth seasons (October, 5-month storage) and another after one year. Four logs 
from each test group will be examined for fungal degradation (mould, stain, and decay) in each inspection, 
then, they will be cut into chips and used to make panels. Wood strength properties, chip quality, and panel 
bonding and mechanical properties will be evaluated. 

Goals of the second experiment on 'developing a biological pre- or post-treatment technology to increase 
durability of panels against mould, stain and decay' will focus on a) improving durability of OSB; b) reduce 
resin consumption in OSB making; and c) improve bonding and mechanical properties (MOE, MOR, 
permeability) of OSB. To achieve these goals, two tests will be conducted. The first test will be using natural 
resistant additives to improve durability of OSB, and the second test will get treated wood strands with fungal 
antagonists and lignin-degrading fungi by which to improve OSB quality and to reduce resin uses. In this 
fiscal year and as a first objective, the work will be focusing on protecting OSB raw materials from 
biodegradation. 

Work Completed 2002·2003 
This is a new project started in April 2002. The first step of the project was to develop a detailed working 
protocol. Based on literature review and according to OSB manufacturing situation in Canada, a working 
protocol was drafted, which includes detail experimental design on several tests to be performed, wood species 
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to be inspected, sample size, treatment, test conditions, evaluation criteria and working schedules. This 
working plan was thoroughly discussed internally with research scientists, and a final working plan was 
developed. 

In May, a fermentation trial was conducted in a laboratory of the Food Research and Development Centre of 
Agriculture and Agri-food Canada at Saint-Hyacinthe, Quebec. One kilogram of powdery bioprotectant was 
produced in this trial. 

In June, trees of aspen, red maple, and yellow birch were felled in Quebec local areas, and trunks were cut into 
4-foot-long logs in diameters of 14.5-30 em. A total of 34 logs were harvested for each wood species (Table 
1). These logs were laid in the forest for 2 days before they were transported to Forintek. After arrival, two 
logs of each species were immediately placed in a cold room at -30°C for controls, and the rest of the logs was 
divided into two groups of 16logs each. One group oflogs was debarked and another group was kept bark-on. 
These debarked and bark-on logs were further divided into two groups, each containing 8 logs. One group of 
logs was sprayed with the bioprotectant at a concentration of 1.2 x 106 spores/ml, 200 to 400 ml/log depending 
on the log size. Another group was sp lignin-degrading fungi rayed with an equal amount of water serving as 
control. Treated and untreated logs were piled separately; each pile was covered with a lumber wrapping sheet 
and stored in Forintek's yard. 

Table 1. Summary of log treatme11t 

Number of logs 
Wood species Biological treated Untreated Fresh-cut, 

Debarked Bark-on Debarked Bark-on stored at - 30°C 

Aspen 8 8 8 8 2 
Red maple 8 8 8 8 2 
Yellow birch 8 8 8 8 2 

The first log inspection was conducted at the end of October 2002, after 5-month storage. Four logs from each 
test group (half of the total test logs) were sectioned. Three 3-cm thick discs were taken along each log, with 
two discs cut from each end and one from middle of the log. These wood discs were properly labelled and 
brought to the laboratory for evaluation of biological deterioration (mouldy, stain and decay). The remaining 
wood sections were marked, collected in a wood container, and placed in a freezer at -30°C for later use. The 
other half of logs ( 4 logs in each test group) were wrapped again and stored where they were for the second 
inspection in 2003. In the laboratory, the total area showing signs of wood degradation of each disc was traced 
with transparent papers. The percentage of wood deterioration in each disc was calculated. The average values 
of wood deterioration from ends or middle sections of the four logs of each test group were analysed 
separately, which provided a measure of the severity of wood deterioration in each treatment. 

The results of the first inspection showed that all untreated logs, bark-on or debarked, were seriously degraded 
by moulds, stain and decay fungi. Among untreated logs, aspen and red maple were more degraded than 
yellow birch, bark-on logs were more degraded than debarked logs, and the ends of logs were more degraded 
than the middle sections. In general, two thirds of total wood area of log discs were more or less degraded in 
untreated logs (55 to 83%). Meanwhile, biological treated logs only had little infection from various fungi 
(4 to 16%). Treatments were more effective on debarked logs than on bark-on logs and on yellow birch and 
aspen than on red maple. 

In another set of tests, 14 aspen OSB panels were evaluated with seven different treatments with natural 
resistant additives, 2 panels per treatment. These additives were either blended into chips, or added to mats, or 
applied on panel surface. These panels were evaluated for their mechanical properties and mould and decay 
resistances by standard procedures. Results showed that mould resistance of OSB panels was increased by 
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various biological treatments with natural materials. After an 8-week incubation period at 25°C and 100% 
relative humidity, untreated aspen panels were fully colonised by various moulds, while the best biological 
treated panels only showed mould growth on less than 5% of total panel area. In addition to mould resistance, 
some panel mechanical properties were also improved by adding certain natural materials in the panel; MOR 
was increased, thickness swelling rate and water absorption rate were reduced. Decay resistance tests on these 
panels are still in process. Preliminary tests showed promising results, another comprehensive test is 
underway to verify these results. Detail results on this test will be reported in the fiscal year of2003. 

Publications 
Yang, D.Q, Wang, X.M. and Wan, H. 2003. Biotechnology to improve mould, stain and decay resistance of 
OSB. Poster presentation, Forintek TAC Meeting, Vancouver, Canada, 20-22 January, 2003. 

Forlntek 
Canada 
Corp. 


