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A large portion of Canadian lumber (both kiln-dried and green) axported
overseag ie given n fungicide/water repellent treatment, The role of the
fungictide is to prevent g¢growth of fungi causing stain, mould, and decay
on wood, The water repellent {wax) treatment ideally retarda wetting of
dry lumber, and ehhances drying of green lumber while 1limiting its
resetting, It also gives lumber & bright, clean appearance, an aspect of
wax treatment which was not examined in these gstudies, While the
efficacy of fungicide treatments hae been well dooumented, data on
effectp of water repellents are limited. Although wax/fungicide
treatments are routinely used on export lumber, the optimal levels of
these two constituents have not been established,

Forintek has recently done both laboratory and f£ield evaluations of wax
water repellents.

A. Laboratory Evaluation

Aggroach

A geries of laboratory experiments was done in two deneral areas: (1)
examining the growth of fungi on wax emulsion treated wood, and (2}
asgessing the water repellent effects of wax treatment,

Wood samples treated with various formulations of wax emulsion were
examined under the scanning electron nivroscope. Selected fungl were
grown on wax-treated samples and the electron microscope wWas again used
to gtudy the growth of fungi on the surface, An experiment wae done to
investigate whether wax treatment combined with a fungiclide increased or
decreased the efficacy of the formulation and whether separate
application of the fungicide and wax was more effective than a mixture.

A laboratory test to determine the optimum fungicide/wax ratio was also
done. 5Small wood beams were treated with combinations of five levels of
funglcide (modium tetrachleoerophenate or 2={thiocyanomethylthio)
benzothiazole (TCMTB} and six of wax emulsion, giving 30 mixtures for
each fungicide. The beams were inoculated with fungi, incubated for four
weeke and fungal growth was csseaged.
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A simple colour indicator teat was developed to detect wax on treated
wood. The wettabillity of amall Bamples treated with different
concentrations of wax emulsion was assesged by two methods - ueing a
surface tension analyzer, and by submerging small treated beams ang
welighing them at intervals to mgasure the uptake of water. The vapour
uptake of dry samples and lose frem wet samples was aleo determined.,

Regults '

Under the microscope the wax Bppears as a relatively even coating with
many smooth, rounded globules and occasional crystal-like particles., The
Pits in the woody cell wallg were generally not blocked by, the wax, The
Wax alone did not impede the growth of fungi on and in the wood,

With mixtures of fungicide and wax emulsion fungal growth wae not
significantly retarded or accelerated by the presence of the wax,
Mixtures of the fungicide and wax eruleion generally gave the game
protection as when the fungicide was applied first and wax second or when
the wax waas applied first and the fungicide second. 'The optimum ratio of
fungicide/wax could not be determined since the inclusion of wax in
mixture with either NaTCcP or TeMTR had no éffect, These experiments
indicated that no fungicidal advantage would be gained by including wax
in mixtures for the protection of lumber,

Wax emulsion treatment, even with low concentrations of wax solids (e.g.
0.25 percent) imparted short-term water repellency to small wood samples
but there was little, if any, galn in water repellency with increased
levels of treatment, Wax treatment retarded in the rate of wetting of
small beams, especially of western hemlock, submerged in water. In pine,
Just over one hour was tequired to wet untreated samples to 40 percent
moisture content while wax treatment delayed the time required to about
seven hours. Wax treatment had only a slight gretardation effect on the
uptake of water vapour by dry pine but not hemlock. The loss of water
vapour from wet wood of both typss was unaffected by wax treatment, Usge
of the colour indicator showed that dip treatmente in the laboratory gave
samewhat patchy Coverage with wax while an industrial Epray system could
give very aven covarage,

Implications

Although it has been proposed that wax/fungicide mixtures, rather than
formulations ©of fungicide alone, might be more effective in controlling
fungal growth, laboratory experiments indicated that this was not the
cage, No fungicjidal advantage would therefore be gained by including wax
in mixtures for the protection of lumber,

In the laboratory, wax treatment retarded wetting of dry wood samples.
The wax slowed down the rate at which the wood absorbed moisture but did
not affect the eventual moisture content. Low levels of wax treatment
are able to do this and treatment with higher concentrations of wax
solids does not appear to be required to control pick-up of moisture,
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The even distribution of wax is probably more important than the guantity
uged.

The colour indicator developed can be used to gualitatively determine the
extent of wax treatment on commercial lumber,

B, Field Trial

This test was done Lo establipgh the optimum wax/scdium tetrachlorophenate
(NaTCP) ration in a water repellent formulation and the concentration
required for treating both unseasoned and kiln-dried lumber to prevent
degradation, and to examine the capabilities of such  treatments to
promote drying of unseasoned wood during outdoor storage.

Approach

In mid-summer of 1984, kiln-dried spruce-pine-fir (SPF) and ¢reen hem-fir
lumber were purchased and delivered to a B,C, lower mainland sawmill
which uses an on-line apray box. Twenty combination asolutions Were
prepared using four levels of wax and five of NaTCP., Lumber in ll0-piece
Bets was spray treated, one set of each lumber type for each wax/NaTCP
combination. The lumber was packaged and the packages left, individually
and equally exposed to weather, at a2 test site, At zero, aseven, and 12
months moisture changes in the lumber were determined by both moisture
meter readings and by welghts of the packages. At the 12 month
inepection fungal degradation was also noted,

Results

The m.c. of hem-fir lumber packages rose from about 65 percent to about
80 percent during the winter and the lumber then dried out during the
summer to about 55 percent m.c. There wag an indication that the lowest
concentration {0.7 percent) of wax treatment reduced the wetting of the
green hem-fir; at the winter inspection the average m.c, of untreated
hem=~£ir was 18 percent higher than the average m.c. of the wax~treated
lumber. At the summer {nspection the corresponding difference was 22
percent higher. ‘There was no indication that increasing concentrations
of wax above the 0,7 percent level further reduced the m.c, of hem-fir,

Wax treatment at all levels tested (0, 0.7, 1.4 and 2.8 percent) had no
detectable effect on the moisture content of the packages of SPF in this
test, The m.,¢, of all the SPF lumber rose fram an initial 12 percent to

about 35 percent by late winter and to just less than 20 percent by the
summer following,

The addition of wax had no effect on the funglcidal efficacy of NaTCPp,
Control of fungal growth was achieved by apray treatment with two percent
NaTCP on SPF lumber but this level did not control growth of sapstaln
fungi on the hem-{ir,




Implications

Although experience has shown that wax treatments have benefits in
maintaining the appearance, and limiting the water uptake, of kiln~dried
lunber, this test was unable to prove water repellency effects, poasibly
because of the sevority of the test or irregularities in the treatment,
However, there was an indication that wax treatment reduced, but did not
prevent, wetting of green, hem-£ir, The fact that wax treatment slightly
reduces the weight of the lumber is a Posgible reason for its use. Wax
alone did not prevent fungal deterioration of lumber and wax added to a
fungicide neither enhanced nor reduced its efficacy in protecting lumber.
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