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Development of long-term durabi1ity- data for various protective 
treatments for building materials

ABSTRACT

Eastern white pine (Pinus strobus) test units, termed as "sash 

units", dip-treated with seven preservatives including pentachlorophenol 

(P) and coated with an exterior stain finish, and exposed on an outdoor 

test fence at Ottawa were examined for decay and fungal discolorations 

after five years exposure. None of the preservative treated sash units 

showed any significant decay while the untreated controls exhibited 

some surface decay. Copper arsenate additive (CAA), zinc arsenate 

additive (ZAA) and PQ-15 performed similarly to P in their resistance 

to fungal discolorations while the other preservatives exhibited 

somewhat greater fungal discoloration than P. All the untreated controls 

exhibited moderate to heavy fungal discoloration. Almost all the 

treated and control sash units lost the stain finish except CAA-treated 

units which retained some of the original stain finish. No nail 

corrosion was noticeable with any of the treated sash units while the 

untreated controls exhibited varying degrees of nail corrosion.
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Introduction

The Eastern Laboratory began tests on the long-term effectiveness 

of preservative treatments for protecting wood against deterioration in 

above-ground service in 1951-52. The results of these tests on the 

performance of "sash units" of eastern white pine (flnus strobus) and 

ponderosa pine (Pinus ponderosa) treated with preservative solutions 

containing copper naphthenate, pentachlorophenol or a combination 

of zinc naphthenate and pentachlorophenol have been reported elsewhere (1 ,2 ).

Since these tests were initiated, other chemicals either have been 

introduced in the market or have been considered for introduction 

into the market on an experimental basis for similar above-ground use. 

Accordingly another study was started in 1975-75 to examine these 

chemicals for their effectiveness.

In the previous study, the preservative treated sash units were 

primed and painted to evaluate the effect of such materials on the 

performance of the units. In the present study, an exterior stain 

was applied to the treated sash units instead of the primer-paint 

system. These units were exposed on the outdoor test-fence of the 

Ottawa Laboratory in the fall of 1976. In this report the results 

of the examination of these units for decay and fungal discoloration after 

5 years exposure are presented. General observations on the performance 

of the exterior stain finish and the corrosion of the nails are also 

included in the report.
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Experimental

Preparation of Test Units

Eastern white pine (P. strobus) was used for this study. The 

test units, termed "sash units" were similar in construction to 

those described in earlier publications. These consisted of two 

pieces of air-seasoned dressed wood, 5.5 by 10.2 by 30.5 cm, the ends 

of one piece being cut at 45°. These were bolted together to form 

an asymmetrical Y (1,2).

Preservative Chemicals and Treatment

The following preservatives were used for the treatment.

1. Copper arsenate additive (CAA)

2. Zinc arsenate additive (experimental system) (ZAA)

3. Zinc carbonate (experimental system) (ZC)

4. Zinc thiocyanate (experimental system) (Z)

5. PQ-15 (a proprietary product) (CQ)

6. Tributyl tin oxide (0.8 percent in mineral spirits) (TBTO)

7. Pentachlorophenol. (5.0 percent in mineral spirits) (P)

PQ-15 is a proprietary product (Chapman Chemicals, Memphis, Tenn. U.S. 

containing copper-8-quinolinolate. It was diluted 1:5 in mineral 

spirits for the treatment. In the case of pentachlorophenol and 

tributyl tin oxide appropriate amounts of the chemicals were dissolved 

in mineral spirits to give the desired solution concentration. 

Pentachlorophenol was included in this study as a reference material 

because it is widely used in industry and performed satisfactorily 

in the earlier study (1 ,2 ).
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Copper arsenate additive (CAA) is a modified formulation of 

the preservative Chemonite Zinc arsenate additive (ZAA), zinc 

thiocyanate (Z), and zinc carbonate are experimental preservative 

formulations developed by the laboratory. Details of the 

composition of these preservative systems are given in the appendix.

Six test units were treated for each of the preservatives by 

a 3-minute dip and air dried. In addition 6 units were used as 

untreated controls.

Application of the Exterior Stain Finish

A semi-transparent exterior stain (Olympic Stain No.716, Manufactured 

by Olympic Stain, A Division of Comerco Inc., Seattle, Washington) was 

brush-applied to all the treated and control units. The stain is a 

pure linseed oil base containing the fungicide phenyl mercury oleate.

It was applied at a coverage of about 400 sq. ft. per gallon 

as suggested on the manufacturer's label.

Exposure Details

When the test-units had dried after the application of the 

stain finish, these were then installed on the outdoor test-fence, 

about 4 feet above the ground, in the laboratory yard in the fall of 1976.
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Exami nati ons

Periodic examination of the test units were made for decay, 

discolorations due to fungi, corrosion of the nails and the general 

appearance of the stain finish. The scales of ratings used for the 

decay and fungal discolorations of the test units were similar to those 

in the previous study and are as follows.

Discolorations - 1. no fungal discoloration 2. slight fungal

discoloration 3. moderate fungal discoloration 

4. severe fungal discoloration

Decay - 1. sound, 2. slight-surface decay, 3. partial shallow 

decay 4. partial deep decay 5. general advanced decay.

Results

The decay and fungal discoloration rating for the sash units 

exposed for 5 years on the laboratory outdoor test fence are given in 

Table 1. It is seen that none of the treated sash units exhibited 

any decay and all were in sound condition. Out of the six control 

untreated sash units two showed slight surface decay but were still in 

fairly good shape.

The ratings for the fungal discolorations of the sash units due 

to fungi indicated significant differences in the performance of 

the various preservative formulations. CAA, ZAA and PQ-15 exhibited 

simi 1 ar ratings to pentachlorophenol. The other preservatives were 

less effective in inhibiting fungal discolorations than pentachlorophenol.

All the control test units exhibited moderate to severe fungal discolorations.
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Conditions of the Exterior Stain Finish and Nail Corrosion

Most of the stain finish was lost from all the test units.

However, CAA performed somewhat better than the rest in that it still 

retained some of the original stain-finish after 5 years' exposure and 

had somewhat better overall appearance than the rest.

None of the treated test units exhibited any nail corrosion at 

the time of examination. However, the untreated controls exhibited 

varying degrees of nail corrosion.

Summary

Examination of eastern white pine sash units treated with various 

preservative formulations and coated with stain finish, and exposed 

outdoors for five years, revealed no significant decay. Further 

none of these units exhibited any nail corrosion. On the other hand, 

the untreated controls showed some surface decay and varying 

degrees of nail corrosion. CAA, ZAA and PQ-15 performed similarly 

to pentachlorophenol in fungal discoloration rating. The other 

preservatives exhibited greater fungal discoloration than pentachlorophenol.
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TABLE 1

Effect of preservative treatment and subsequent application of 
an exterior stain finish on the performance of sash units
after approximately 5-year outdoor exposure on test fence

Preservative
No. of 

Sash Units
Decay

Average Rating1
Fungal Discoloration 
Average Rating^

Copper arsenate 
additive

6 1.0 1.8

Zinc arsenate 
additive 6 1.0 1.8

Zinc Carbonate 6 1.0 3.0

Zinc thiocyanate 6 1.0 3.2

PQ-15 6 1.0 1.5

Tributy tin oxide 6 1.0 3.0

Pentachlorophenol 6 1.0 1.5

Untreated control 6 1.3 4.0

1. Decay rating basis - 1. sound 2. slight surface decay
3. partial shallow decay 4. partial deep decay 5. general 
advanced decay

2. Fungal discoloration rating basis - 1. no discoloration 
2. slight discoloaration 3. moderate discolaration
4. severe discoloration.
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APPENDIX

Details of the composition of the preservative formulations 
CAA, ZAA, Z and ZC and PQ-15

Copper arsenate additive (CAA)

CUC03
H3A504

NH4HC03
Liquor NH3 (26%)
Water

Zinc arsenate additive (ZAA)

Weight in 
grams

69.6

49.8

35.8 

437.8
2900.0

ZnO

Weight in 
grams

73.0

H3A5°4 50.4

nh4h c o3 85.6

Liquor NU^ (26%) 373.0

Water 1 3053.0

Zinc thiocyanate (Z) 

ZnO

Weight in 
grams

200.0

Ammonium thiocyanate 400.0

Liquor NH3 (26%) 260.0

Water 3140.0

Zinc Carbonate (ZC) 

ZnO

Weight in 
grams

200.0
(nh4)2co3 240.0

Liquor NH3 (26%) 684.0

Water 2876.0
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Fig. 1 Aopearance of weather-ometer exoosed (A) and control (B) panels

1. Base stain with pentachlorophenol
2. Base stain - no fungicide
3. Base stain with TBTO (0.6%)
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