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To avoid

the effect of fungicidal vapors released by the

freshly prepared wood-base panel materials during fungal exposure
(durability) tests in culture jars,a mild weathering procedure
of 3 weeks duration was devised which incorporates daily cycles
o
of immersion into water followed by a drying period at 70 C.

The results obtained from preliminary tests on 6 model products
and controls yielded needed information on the resistance of
the materials to fungal deterioration.

More investigations

are required on a wide variety of board materials to judge the
suitability of the procedure devised for general use.
Introduction
With the increase in use and industrial production capacity
of wood-base particle panel materials in Canada considerable
interest has developed in expanding the market by producing panels
suitable for new areas of applications.

For particle boards such

areas are environments which permit microbiological deterioration
of non-treated wood products.
The preservative most commonly incorporated into particle
panels, usually by addition to the adhesive, has been pentachlorophenol.

It provides satisfactory protection against insect

hazards and is known as an efficient fungicide.

The literature

contains information on the experimental use of many other preservatives including salts such as Copper Chrome Fluor, Copper Chrome
Boron,

organotincompounds, and more recently a large number of

organic compounds.
The introduction of à preservative into the glue is considered
to provide effective protection against insect

hazards.

The

protection against fungal attack, however, has proven to be less
satisfactory.
Testing the durability of wood-base panel materials for a
particular use can be done by exposing them to the conditions
under which they are intended to serve.

Such tests, however, are

time consuming, and the results may only be applicable for
conditions existing in the test area and the time of testing.
To overcome these limitations, accelerated standard test methods,
such as the ASTM Soil-Block technique and the DIN Kolle-Flash
technique were designed in which treated wood specimens are
exposed to cultures of wood decaying fungi.

They give satis-

factory results when used for testing preservative-treated solid
wood products on wood preservatives. In some tests, however,
where board specimens

containing glues release toxic vapors into

the culture jars (especially if the boards are freshly produced),
the inhibition of fungal attack by these vapors can wrongly be
interpreted as true resistance.

Misleading results will be ob-

tained until the vapors are exhausted.
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The present report describes (1) a method of testing
devised to eliminate the interference of such vapors, and
(2) tests carried out on 6 types of wood-base panel materials,
and their results.

Method Devised and Materials Tested
A method of testing was devised involving

a weathering

procedure followed by a fungal exposure test based on the
ASTM D 1413-76, Standard Method of Testing Wood Preservatives
by Laboratory Soil-Block Cultures.
The weathering test was of three weeks duration and included
a 3 minute

immersion of the specimens into water followed by

drying until the procedure was repeated the next day.
dipping was carried out on a Monday.

The first

Twelve test blocks prepared

from a panel to be examined were dipped at about 10:00 am Simultaneously into a 1 L beaker filled with tapwater at 20°C.

After draining

the blocks for about 30 minutes on absorbent paper on the bench
they were put into a convection oven at 70 C for overnight drying.
On Tuesday, the blocks were removed from the oven at 9.30 a.m.,
cooled to room temperature in desiccators and dipped-at 10.00 a.m.
into water thus starting the second cycle.

On Friday the blocks were

removed from the oven and left on the bench oven weekend.
the following two weeks the same procedure was repeated.
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To estimate weight losses occuring during the 3 week
weathering the weights of the blocks were measured before
and after this period by drying at 70°C in the oven.
The size of the test blocks was 19 by 19 mm, thickness
equal to the board thickness.

The controls were 19 mm cubes

as required by the ASTM D 1413-76.
The materials included into the tests were as follows:
1.

Controls. Red pine,

2.

Oak waferboard.

Pï-nus vesinosa Ait, sapwood„

The wafers (40 mm long, 0.7-0.8 mm thick)

blended with 2% hot slack wax #778 Imperial Esso and
2.5% powdered phenol formaldehyde resin; pressed at 210°C
for 7 min; thickness 12.5 mm.
3.

Beech waferboard.

Produced as above; thickness 12.5 mm.

4.

Commercial 7 ply Douglas fir plywood; exterior type;
thibkness 19 mm.

5.

17 GBl.

Bagasse rind board.

sugarcane rind;

Produced from hammer milled

bonded with 6 percent phenolic powdered

resin; pressed at 210°C for 20 min; thickness 19mm.
6.

18 GBl.

Bagasse rind board.

Produced from hammer milled

sugarcane rind; bonded with 6 percent low molecular weight
fraction of an ammonium based spent sulfite liquor; pressed
at 225°C for 20 min; thickness 19 mm.
7.

19 GBl.

Bagasse rind board.

Produced from hammer milled

sugarcane rind; bonded with 6 percent full fraction of an
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ammonium based spent sulfite liquor; pressed at 225°C for
20 min; thickness 19 mm.
The culture jars were cylindrical and 225 cm3 in volume.
As feeder strips red pine sapwood was used.

The jars received

150g soil (water content 2 percent; water holding capacity 26
percent; pH 5.3) and 50g tapwater.

Each test block was exposed in

a separate culture jar.
Test fungi were:
1.

GloeophyVLim trabewn (Pers.ex. Fr.) Murr. = [Lenzites
trabea Pers. ex. Fr.] (Madison 617; Forintek A 188).
A fungus particularly tolerant to phenolic coumpounds.

2.

Coniophora puteana (Schum. ex. Fr.) Karst. (Forintek A 328).
A fungus resistant to varied preservatives including
arsenicals.
After an 80 day

incubation period the blocks were removed,

dried at 70°C and weighed to calculate weight loss.
Twenty four blocks (specimens) were tested from each of
the 6 boards and the red pine controls:
6 weathered blocks, exposed to

G., tvabeum,

6 non-weathered blocks, exposed to
6 weathered blocks, exposed to

C. puteana

6 non-weathered blocks, exposed to

5

G. trabeum,

C. puteana.

Results and Conclusions
As shown in Table 1, the weight losses calculated after
weathering were considerable for 17 GB1 (13.3 percent), but very
little for the other materials tested.
Substantial weight loss was caused by exposure to both of
the test fungi on the red pine controls as well as on many of the
board specimens..

None of the latter were found to be completely

resistant to fungal attack, but 19 GB1 and especially 18 GB1
showed a degree of resistance to both of the test fungi which
suggests that they may perform well under conditions of moderate
risk of fungal infection.
No major difference was noticeable between the resistance
of non-weathered and weathered specimens suggesting that

weathering

did not effect the degree of resistance (or vulnerability) to
fungal decay in the specimens.
The test described yielded needed information on the durability of the wood-base particle panel materials tested.

The

similar degree in resistance in unweathered and weathered specimens
could be interpreted by a lack of leachable fungicidal substances or vapors in the test specimens.
More detailed investigations are required on a wide variety
of board materials (including those treated with wood preservatives
to specific retentionsand penetration levels) to judge the
effects of the procedure devised and compare it with other weathering
tests.

Table 1.

Weight losses (% of dry weight) obtained by weathering
and by exposure to fungi (ASTM D 1413-76) on woodybase
panel specimens and on red pine sapwood controls12

Exposure to

Weathering^
•

9

)

G. trdbeum

Weathering
.

?)

Exposure to

C. puteana

.81

56.2
51.7

.91

50.9
48.3

Waferboard (oak)
Waferboard (oak)

.52

39.6
37.6

.56

21.2
26.7

Waferboard (beech)
Waferboard (beech)

.69

44.3
44.7

.59

48.3
50.8

Plywood
Plywood

1.29

23.7
18.4

1.29

40.5
27.9

17 GBl
17 GBl

13.29
-

52.4
51.2

13.51

33.7
40.6

18 GBl
18 GBl

.69
-

21.0
18.5

.76

23.1
23.5

19 GBl
19 GBl

.87

28.3
26.3

.86

30.3
30.8

Red Pine
Red Pine

(control)
(control)

-

-

-

—

—

—

—

—

—

1)

Each value represents the average calculated from 6 blocks.

2)

The dash (-) indicates that the specimens were not exposed
to weathering.
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