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A. INTRODUCTION

As discussed in Chapter 28, wood is a biodegradable, natural, renewable resource. Over the
centuries, wood has supported community life in a variety of ways including construction of
buildings for shelter, providing heat, cooking food, furnishings to improve lifestyle, and as a raw
material for artisans. When Europeans first came to North America, wood was plentiful and could
easily meet the demands. In Europe, with the rapid development of shipbuilding in the sixteenth to
eighteenth centuries, wood began to be used on such a large scale, that Samuel Pepys noted in his
diary that there was a shortage of seasoned oak for the navy's ships. The development of large-scale
ironworks saw even more destruction of forests for production of smelting charcoal.

Compounding this shortage of wood were the problems of material failure due to rot. In the late
eighteenth century the loss of the Royal George at Portsmouth with over 800 lives lost, stimulated the
Royal Society of the Arts to offer a Gold Medal for the discovery of the cause of the dry rot in ship
and a reliable method of eliminating it [I]. Soon there were several chemicals that were considered to
enhance wood durability and in 1770, Sir John Pringle drew up the first list of wood preservatives. By
1810, the Encyclopedia Britannica published these lists as a reference. The early preservatives were
generally metal salts such as copper sulphate, mercuric chloride, zinc chloride, and creosote.

One of the problems of these simple salt treatments was their ready loss from treated wood.
Payne, who was granted a patent for a two-stage treatment involving ferrous sulfate and calcium
sulfide, which caused the ferrous sulfide to precipitate in the wood, overcame this in 1841. However,
lack of efficacy caused the treatment to be abandoned. About the same time, John Bethell was
granted a patent in 1838 for his "creosoting" process, which employed solutions of metallic salts
and bituminous chemicals. The term creosote was actually used in a patent granted to Moll in 1836,
for his process in which wood was injected with extracts of coal tar in closed iron vessels. Moll called
the heavier fraction "Kreosot". And so in the late nineteenth century the use of creosote to preserve
railway ties and marine timbers began to develop. It is remarkable that the basic creosote
preservative and the treatment process proposed by Bethel, have remained largely unchanged to
the present day. However, as multisalt inorganic based wood preservatives for utility poles in
North America began to be used in the late 1940's, alternative processes were required to ensure
an effective treatment. During the 1980s and 1990s, pressure and nonpressure processes for
impregnating timber with preservative have been developed, and these will be briefly reviewed in

[/Mg'.s Corrosion Handbook, Second Edition, Edited by R. Winston Revie.
ISBN 0-471 -15777-5 © 2000 John Wiley & Sons, Inc.



this chapter. Perhaps the biggest single influence on the development of preservatives and processes
during the last decade has been concern over the environmental impact of industrial processes and
their products. This has stimulated the industry to create new wood preservatives and process
modifications, to minimize the environmental impact of treated wood.

B. PRESERVATIVES CURRENTLY IN USE IN NORTH AMERICA

1. Creosote

Despite availability of other preservatives, creosote remains the favored preservative for protection
of wood in the marine environment and for treatment of wooden railway ties. Information of the
properties of creosote can be found in the wood preserving standards developed by the American
Wood Preservers Association (AWPA) in the United States [2] and the Canadian Standards
Association Wood Preservation Standard 080 in Canada [3]. During the 1980s and 1990s, the focus
on creosote has been to reduce or eliminate the soluble tar acid fraction and to reduce the benzo-
pyrene content. The tar acid fraction is reduced (eliminated) by washing the creosote and the acids
recovered for other uses. The benzopyrene content has been reduced due to its toxic effects on
humans. A number of excellent reference papers on creosote and its uses may be found in the
Proceedings of the AWPA [4-6]. In 1994, 0.26 million m3 of creosote-treated wood were produced.
Overall, there is a trend to a stable volume of production, although the market share continues to
decline due to lack of use in key end-uses, such as retail lumber. Creosote remains favored for marine
timbers and piles, provided that the Best Management Practices guide developed in 1996 by the
American Wood Preservers Institute supports its use [7-9].

2. Pentachlorophenol

Pentachlorophenol was developed in the mid-1930s as part of a general interest in the potential of
chlorinated phenols [1O]. The higher chlorinated phenols were found to have greater efficacy than the
trichlorophenol and tetrachlorophenol products. The pentachlorophenol also possessed a higher
melting point. Although originally produced either by chlorination of phenol using an aluminium
chloride catalyst or by hydrolysis of hexachlorobenzene, the potential for dioxin formation in the
latter process has resulted in it being discontinued. Early uses of pentachlorophenol included
protection of mill work in which a 5% pentachlorophenol solution in a light organic solvent was
applied to wood either by a double vacuum process, or more simple by spray of dip application.
During the 1940s, the availability of creosote was reduced due to the war, and pentachlorophenol in
heavy oil was employed to protect utility poles in North America. Field tests quickly established it to
be a very effective broad-spectrum biocide capable of preventing not only decay but also insect
attack. It was, however, unsuitable for protecting wood in the marine environment. It rapidly became
the preservative of choice for utility poles with a rapid growth in this market until, by the mid-1960s,
it dominated pole protection.

In the mid-1970s, the Environmental Protection Association (EPA) in the United States
introduced a review of all wood preservatives, and pentachlorophenol became the focus of attention
because of the small amounts of dioxin and furan impurities found in technical grade material.
Concern has also been expressed over the potential for pentachlorophenol-treated wood to produce
dioxins in service, although this has not been demonstrated. Perhaps the most important impact of
the dioxin impurity is on the disposal of pentachlorophenol-treated waste. Until the 1990s, the
disposal of treated wood recovered from service was not an issue [U]. Since all treated wood is
considered to be not hazardous, it may be disposed of in a regular landfill. This practice is now under
review, and a number of states in the United States and provinces in Canada are placing restrictions
on disposal of pentachlorophenol-treated wood. Incineration has been proved to be an effective
option, provided that the temperature of the process is above 100O0C [12].



Although a "clean" version of pentachlorophenol was developed during the 1980s, its cost
prevented its use in industry. The importance of the solvent system on the performance of
pentachlorophenol has been widely studied, and several alternative treatments have been com-
mercialized. These include the use of ammoniacal copper pentachlorophenate, and water-soluble
forms of pentachlorophenol using emulsifying agents. Perhaps one of the most widely used
alternative treatment processes was the liquefied gas treatment, in which pentachlorophenol was
dissolved in an inert liquefied gas, such as methylene chloride, or butane, often with the aid of a small
amount of a cosolvent. The advantage of this treatment was that it could be used to produce
treated wood without the color change normally associated with the use of the heavy oil solvent.
However, with the passage of time, the loss of preservative from wood treated by the liquefied gas
processes was found to be too great and the service life of the product was not acceptable. None of
these alternative preservatives or processes is in use today. In 1994, 0.07 m3 of pentachlorophenol-
treated wood was produced. The principal products were utility poles and cross-arms. Its market
share of treated wood has been declining since it is not used for retail lumber. However,
following early loss of volume to the fixed water-borne preservatives, the principal pressure
currently is from copper naphthenate. Well-publicized failure of copper naphthenate treated southern
pine poles has, however, negatively impacted on the use of this alternative, although it is not
clear that the preservative itself is responsible for these failures. It may be a combination of
inadequate preservative retention coupled with processing difficulties when conditioning poles prior
to treatment.

3. Chromated Copper Arsenate

Chromated copper arsenate (CCA) was proposed to the AWPA for standardization in 1949 as
Greensalt [1O]. It was accepted in 1953. The formulation, known also as CCA-Type A, was revised in
1968, and in 1969 the formulation was specified in the standards, on an oxide basis, to contain 65.5%
chromium (expressed as CrO3), 18.1% copper (expressed as CuO), and 16.4% arsenic (expressed as
As2O5). A second formulation, known as Boliden K-33, or sometimes simply as K-33, had been in
use commercially in Sweden since 1950, having been patented in 1947 [1O]. It was proposed for
inclusion in the AWPA Book of Standards in 1963, as CCA-Type B. The formulation standardized,
on an oxide basis, in 1969 contained 35.3% chromium (expressed as CrO3), 19.6% copper
(expressed as CuO), and 45.1% arsenic (expressed as As2O5). In the mid-1960s, the AWPA wished to
reduce the complexity of the preservative standards by eliminating obsolete preservatives. A single
standard for CCA was proposed, which had a formulation of approximately the average of the two
existing CCA formulations [1O]. Data were presented to show that such a formulation would have the
best leaching resistance. In 1969, a standard for CCA-Type C was published and the preservative
contained 47% chromium (expressed as CrO3), 19% copper (expressed as CuO), and 34% arsenic
(expressed as As2O5). Since 1970, all three formulations have been employed, and the industry often
switches from one to the other depending on the cost or availability of chromic acid or arsenic acid.
However, during the 1990s, the Types A and B have given way to the almost exclusive use of the
better balanced Type C formulation.

The CCA has become the dominant preservative worldwide. In 1994, over 2 million m3 of CCA-
treated wood was produced in the United States. Indeed, over 85% of sawnwood was treated with
CCA. This dramatic change in the market dynamics from that of the early 1970s reflects the
development of the sale of treated wood through retail outlets for use on projects around the home.
This market has been taken up almost exclusively by CCA. With the development of these specialty
products for the do-it-yourself market, the use of additives has become much more prevalent. These
additives include polyethylene glycol or emulsified oil for improving the climbability of utility poles,
dyes, and pigments to alter the color of CCA-treated wood, and water repellant additives to reduce
the checking behavior of decking. Despite concerns over surface hardness in CCA-treated southern
pine, CCA-treated poles are now increasingly being accepted by the industry, with a current market
share of almost 30%.



During the 1990s, the wood treating industry has focused on improving the fixation of CCA
before the treated wood leaves the treating plant. Relatively simple tests, such as that based on
chromotropic acid, have been developed, which allow both producer and user to confirm that CCA-
treated wood does not contain unreacted chromium. Research has shown that the rate of reaction of
chromium is slower than that of either copper or arsenic so that tests based on the chromium reaction
can be used to follow the overall fixation rate. Consistent with current focus on the environmental
impact of wood treatment, greater attention is now given to ensuring that the CCA-treated wood is
free of surface deposits, and this too has become part of the CSA and AWPA Book of Standards. The
methods used to enhance the fixation rate will be discussed briefly in Section C on treatment
processes. The CCA is included in all commodity standards of the AWPA for all wood species.

4. Ammoniacal Copper Arsenate and Ammoniacal Copper Zinc Arsenate

Ammoniacal copper arsenate (ACA) was patented by Gordon in 1939, and the preservative was
adopted by the AWPA in 1953 [1O]. It is formulated 49.8% copper (expressed as CuO) and 50.2%
arsenic (expressed as As2O5). This formulation tends to lose unfixed arsenic, so that an improved
formulation ACZA was developed and has now been accepted into the book of standards [13]. The
preservative ACZA is formulated as 50% copper (expressed as CuO), 25% zinc (expressed as ZnO),
and 25% arsenic (expressed as As2O5). Ammoniacal copper-based preservatives have traditionally
been preferred for wood species that are refractory to treatment, for example, spruce and Douglas fir.
Consequently, ACA was more common in Canada and the west coast of the United States than in
southern United States. As of 1999, ACZA has not been approved in Canada. Principal uses for ACA
or ACZA are the treatment of piles, timber, and utility poles.

5. Copper and Zinc Naphthenate

Naphthenic acids, byproducts of the petroleum industry, can be reacted with copper and zinc salts to
produce copper and zinc naphthenates. First used as wood preservatives in Europe, where they were
sold under the trade name Cuprinol, they were not introduced into the United States until 1948 [1O].
Their principal use was as brush treatments sold at retail outlets to the general public, or as dip
treatments for commercial products, such as fence posts. High cost prevented commercial
acceptance for pressure treatment until the 1990s, when the utility pole industry came increasingly
under pressure to introduce an alternative to pentachlorophenol. It was introduced into the AWPA
commodity standards in the early 1990s, solubilized in a P9-type oil. In Europe, its main use has
been for the double vacuum treatment of millwork (window joinery doorstock), cladding, fencing,
and so on. for above-ground exposure. Zinc naphthenate is not used for pressure treatment in North
America. The volume of copper naphthenate treated wood in North America remains relatively
small, compared to that treated with pentachlorophenol. In Europe, the lack of availability of
naphthenic acid has stimulated research on the production of synthetic copper and zinc soaps from
versatic and octanoic acid. These products have not been introduced into North America.

6. Bis-tributyltin Oxide

Tributyltin oxide (TBTO) is accepted in North American standards as a light organic solvent based
preservative for the protection of wood used out of ground contact. It was principally employed for
the dip treatment of window joinery and doors. However, following research in the 1970s, which
revealed that TBTO rapidly degraded upon impregnation into wood, its use has declined and it is now
little used.

7. Copper-8-quinolinolate

Pure copper-8-quinolinolate (oxine copper) is insoluble in light organic solvents. A solubilized form
can be produced with nickel hexanoate. Its use remains limited in North America, with its principal



advantage being that wood treated with oxine copper can be used in contact with foodstuffs.
Recently, it was introduced into the AWPA commodity standard for sawnwood exposed above
ground, but restricted to the protection of several pine species including southern pine, western red
cedar, and hem-fir [2]. As new standards are developed for the nonpressure treatment of mill work, its
use may increase.

8. Alkylammonium Compounds

The potential of alkylammonium compounds (AACs) as wood preservatives has been recognized
since the 1960s [14]. However, following early failures of benzalkonium compounds in New Zealand
in the early 1980s, their main use has been as a cobiocide in formulations of ammoniacal or amine
copper preservatives, such as ammoniacal copper quat (ACQ). They remain standardized as a stand-
alone preservative, and, if this use is to be realized, it is likely to be for wood exposed out of ground
contact. As of 1999, the only AAC standardized in North America is didecyldimethy !ammonium
chloride (DDAC) [2]. An important commercial application for DDAC is as a cobiocide in NP-I,
a formulation widely used for protecting unseasoned wood in transit and storage. The AACs
commercialized in Japan and Europe include trimethylcocoammonium chloride and alkyldimethyl-
benzylammonium chloride.

9. Ammoniacal Copper Quat and Amine Copper Quat

In several countries, there has been pressure by environmental agencies on the use of wood
preservatives containing either arsenic or chromium. While a similar concern has not been observed
in North America to the same degree, there are increasingly statements of concern by some user
groups over the need for more environmentally friendly preservatives. One of the first preservatives
to be developed without arsenic or chromium was ammoniacal copper quat (ACQ-Types A and B)
where the quat was DDAC [15]. This preservative combination has been commercialized in
Scandinavia and was introduced into the AWPA standard in 1992. It has since been commercialized
in the United States. In 1995, a version of ACQ-iype B formulated with amine instead of ammonium
hydroxide was standardized. The use of amine instead of ammonium hydroxide is proposed to
provide product improvements, including enhanced surface cleanliness and better color, to allow
penetration of the retail lumber market. The ACQ formulations are accepted treatments for most
commodities in the AWPA book of standards.

10. Copper Bis(dimethyldithiocarbamate)

The beneficial value of carbamates has been known for many years, and several biocides based on
this class of chemical have been commercialized in other industries. In the mid-1990s, a new
preservative was developed, based on a two-stage treating process involving sequential impregnation
of timber with a copper ethanolamine solution and a sodium dimethyldithiocarbamate solution. The
two chemicals react in the wood to produce the highly insoluble copper dimethyldithiocarbamate
[16]. At this time copper bis dimethyldithiocarbamate (CDDC) is included in the AWPA commodity
standards for the protection of southern pine sawnwood.

11. Ammoniacal Copper Citrate

Ammoniacal copper citrate is standardized for the protection of sawnwood for both in-ground
and out-of-ground exposure. It is another preservative developed as a non-chrome, non-arsenic
formulation. Commercial acceptance of this preservative has not yet developed.

12. 3-Iodo-2-propynyl Butyl Carbamate

The chemical 3-iodo-2-propynyl butyl carbamate (IPBC) is one of the new generation of organic
wood preservatives that has been standardized by the AWPA. Its main application is in a formulation



NP-I, which is designed to prevent degradation of unseasoned wood during storage and transit. As
the nonpressure standards are developed by the AWPA, its use for wood used out of ground contact
may increase.

13. Triazoles

Triazoles represent a new group of chemicals that have been shown to provide good protection
against decay for timber exposed out of ground contact. Research has suggested that, due to cost and
lack of broad-spectrum activity, it is likely that they will be formulated with other biocides to
produce an effective preservative. Two triazoles, tebuconazole and propiconazole, have been
standardized since 1994 [17]. As with other organic wood preservatives, their main use is likely to be
for protecting wood used out of ground contact, and treatment is likely to be by nonpressure
processes. When formulated with copper biocides for above-ground or ground-contact exposure,
pressure processes are employed.

14. 4,5-Dichloro-2-/V-octyl-4-isothiazolin-3-one

Isothiazolinones represent a new class of organic wood preservative that has been standardized both
in Europe and North America. Like many of the other organic preservatives, the isothiazolinones are
likely to find most use for protecting wood exposed out of ground contact, or as cobiocides in
formulations.

15. Chlorothalonil

Chlorothalonil was introduced into the AWPA standard in 1993. It has yet to be included in any of the
commodity standards.

16. Copper Azole-iype A

Copper azole-Type A is a formulation that was standardized in 1995 [18]. It is currently included in
the commodity standards for the protection of southern pine sawnwood. However, it is anticipated
that it will also be included in most of the other commodity standards as more data are developed. It
is currently being used in Japan as one of the two main alternatives to CCA.

17. Inorganic Boron

Borate treatment of wood has been well established in New Zealand for the diffusion treatment of
unseasoned timber. Indeed a small amount of borate treated wood was produced in Canada to supply
to the United Kingdom market for protection against the house longhorn beetle (Hylotrupes bajulus).
During the mid- and late 1990s, there was increasing interest in the use of borate treatments to
prevent insect attack in wood not exposed to liquid water. Examples of such exposures include sill
plates and studs in termite infested regions of the world. Historically, the process involved dipping
the unseasoned timber into high concentrations of borate, followed by long-term storage to allow
diffusion to proceed. It has been demonstrated that acceptable treatments can also be achieved by
pressure treatment of wood with borate solutions of moderate strength. Consequently, in 1995,
inorganic boron was added to the AWPA Book of Standards [2], and, in 1998, borate treatments were
added to a number of commodity standards.

18. Acid Copper Chromate

Acid copper chromate (ACC) was proposed to the AWPA for standardization in 1950 and was
accepted in 1953 [1O]. While it still remains in the AWPA Book of Standards [2], its use is relatively
minor.



C. PROCESSES

Although several treatment processes have been established in many countries, the main standard
writing organizations in North America have focused on pressure treatment processes. The dip
treatment of sawnwood found in many other countries for protection against insect attack is not
standardised nor widely practiced in North America. (Although dip treatment has been widely used
for protection of commodities such as window joinery, the AWPA or CSA standards have not
covered it.)

The treatment process for timber can be divided into four main stages: material conditioning,
pretreatment steps designed to improve the quality of the protection, the actual pressure process, and
the final conditioning/fixation process [1O]. For most commodities, it is essential to remove the water
from the cell lumen to allow the treatment solution to enter the wood cell structure. From there, it can
diffuse into the cell wall. In general, wood is conditioned by air seasoning, although accelerated
drying by steam conditioning or kiln drying, is increasingly being practiced. Target moisture
contents for most treatments are ~ 25%, but, if the wood is to be Boultonized prior to treatment, the
moisture content may be as high as 35%. Following seasoning, the commodity is cut to the correct
size or shape. This is important since during treatment wood is not treated throughout the cross-
section. Rather the preservative process provides an outer shell of treated wood. The protection of the
untreated core is then dependent on maintaining the integrity of this outer shell. To assist in the
treatment of refractory heartwood, techniques such as incising are employed. Incising is the creation
of fine openings in the wood surface that allow the preservative solution to penetrate immediately to
the required depth from the surface. By arranging these incisions in a suitable pattern, the enhanced
longitudinal flow of solution allows an integral shell of preserved wood to develop. In round wood,
techniques such as through boring at the ground line have been commercialized for difficult to treat
pole species, such as Douglas fir.

For oil-borne preservatives, such as pentachlorophenol or creosote, the treatment solution is
usually applied at high temperature [10], with two beneficial effects. First, it sterilizes the wood,
eliminating any incipient decay already present. Second, if a vacuum is applied to the treatment
system when the timber is immersed in the hot oil, the water present in the wood can be removed.
This procedure forms the basis of the Boultonizing of wood, a pretreatment process often practiced
with utility poles.

Following the pretreatment processes, the products are then subjected to the pressure
impregnation stage. While traditionally two main types of process have been used, these have
become modified during the 1980s and 1990s so that modern processes often depend on the specific
product and chemical combination being considered. The two main processes are the Full Cell
Process (sometimes called the Bethel Process [1O]) and the Empty Cell Process [1O]. In the Full Cell
Process, the wood is placed in the treatment cylinder and subjected to an initial vacuum of —75 kPa.
The preservative solution is then introduced into the cylinder and the pressure gradually raised to a
maximum of 105OkPa. This pressure is maintained for 1 to 16 h depending on the commodity and
wood species being treated. Southern pine schedules are generally very short, whereas those for
refractory species, such as Douglas fir, tend to be long. Following the pressure phase, the solution is
pumped out of the retort and a final clean-up vacuum is applied to remove excess preservative
solution from the product and to prevent dripping of the solution when the product is removed from
the cylinder and placed in temporary storage. The Full Cell Process has traditionally been used for
water-borne preservatives and creosote treatment of marine piling.

Two versions of the Empty Cell Process have traditionally been used: The Lowry Process and the
Rueping Process [1O]. In the Lowry Process, the timber is placed in the treating cylinder and the
preservative solution added without any initial vacuum. At the end of the pressure phase, the trapped
air in the wood assists in recovering much of the creosote or oil-borne preservative, thus preventing
overtreatment of the product. For wood species with a large amount of sapwood, even the Lowry
Process can result in excess preservative solution being taken up. In the Rueping Process, an initial
air pressure is applied to the cylinder containing the timber. The preservative solution is then allowed



to enter the cylinder, while maintaining the cylinder pressure. As before the pressure is then
increased during the pressure phase. At the end of the pressure phase, the entrapped air then assists in
the recovery of the preservative solution preventing overtreatment.

During the 1990s, the wood preserving industry has developed several strategies to minimize
potential for environmental contamination. These include special sealed concrete surfaces covered
from the rain where treated wood can be held before moving into general yard storage. However,
some of the most important innovations relate to the treated wood itself; for example, for CCA,
which reacts with the wood components resulting in insolubilization of the components, post-
treatment heating is becoming an integral part of the process at many treating plants. This heating
stage can be achieved in many ways [19]. Processes based on applying hot water under pressure,
high-temperature steam [20], humid air at moderate temperatures, and the use of radio frequency
[21] kilns have been reported. Even treating plants using ammoniacal copper preservatives have
adopted post-treatment processes, such as washes with ammonia solution, to minimize surface
deposits on commodities.

For oil-borne products, including creosote treated piling, it is recognized that the increase in the
moisture content that takes place when the commodity is placed in service causes the fibers to swell
and the wood to lose preservative. To counter these effects, posttreatment steaming of oil-borne
treated wood is recommended to reduce surface loading at the treating plant, thereby reducing the
potential for loss to the environment.

While the major focus of the AWPA and CSA standards is on the pressure impregnation of wood,
the use of thermal treatments with oilborne preservatives is included. In this process, the wood is
subjected to immersion in a hot preservative solution followed by immersion in a cold preservative
treating solution. During the first stage, the air in the wood cells expands and some is lost from the
wood surface. In the cold treating solution, the air contracts creating a partial vacuum, which assists
the penetration of the preservative into the wood. The thermal treatment process is restricted to
roundwood.

D. STANDARDS

In North America, the principal standards governing the production of treated wood are the AWPA
[2] and CSA080 [3] standards. These standards are based on a "results type" approach in which a
number of pieces in the charge or load of wood are sampled, and the acceptability of the treatment
depends on the analysis of penetration and retention exceeding set threshold values. The threshold
values are established for preservatives through field exposure tests, in which the performance of the
new preservative is compared to a reference preservative.

The AWPA Book of Standards [2], containing five sections, is updated annually. In the first
section, the preservative composition is described.

The second section is the largest, and describes how different commodities must be treated using
pressure processes. This section identifies the limits of the various treatment parameters. The
objective of this part of the Commodity standard is to prevent damage to the product during
treatment, through the use of excessive pressures or heat. The third section covers the treating
requirements for nonpressure processes. This is a relatively new part of the AWPA standard. The
fourth section describes in detail how treated wood and preservative solution can be analyzed to
ensure quality of treatment. A fifth section contains a number of miscellaneous standards, some of
which discuss how to establish quality control of treated wood and of treating plants. The sixth
section outlines the procedures that must be followed to evaluate wood preservatives. These include
laboratory as well as field tests. Finally, there is a section of conversion factors.

A major change in the way the wood preservation commodities are standardized is now in
progress in North America [2,22-23]. Instead of focusing on standards for different commodities
with specific details on how to treat wood, as is currently done, the new approach will focus on the
different biological hazards that exist. This new system is called the Use Category System (UCS).



Under this system, different commodities will be grouped under a number of categories depending
on the degree of biological hazard. Seven Use Categories have been proposed. The first UCl covers
material not in contact with the ground and protected from exterior weather. UC2 describes interior
construction material that is used above ground but which may be expected to become damp in use.
The third Use Category (UC3) is for wood used above ground outdoors. The UC3A covers wood that
is coated and not in contact with the ground, for example windows and cladding. The UC3B is for
wood that is not coated but is not in ground contact. Typical products might be decks or railings. The
category UC4 covers wood in ground contact. It is divided into several subcategories depending on
the degree of criticality. Thus UC4A is for normal ground or fresh water uses, such as fenceposts but
excluding wood in critical uses or unusually high hazards. The UC4B is for severe ground contact
exposure and important construction material that would be difficult to replace, such as preserved
wood foundation components. The third sub-category, UCC is for wood in ground contact but where
the biological hazard is unusually high or the end-use is structural and failure would be hazardous.
Examples of such uses would be fresh water piling and utility poles. The fifth category, UC5, focuses
on the marine environment where higher preservative retention is usually required, for example
marine piling. The final category UCF is for wood that requires to be protected from fire. This
category is further divided into interior and exterior exposure conditions. The intent of this new
approach to defining preservative requirements is to make the standards more easily understood by
the end-user, and to ensure consistency between commodities. The adoption of a Use Category
System to describe preservative requirements for commodities is not new, with different versions
being already is place in Europe, Australia and New Zealand, and Japan.

E. RECOMMENDED SOURCES OF INFORMATION

Several excellent sources of information on wood preservation are available. The Proceedings of the
American Wood Preservers Association and the Canadian Wood Preservation Association can
provide updated information on preservatives and processes. The books of standards produced by the
American Wood Preservers Association and the Canadian Standards Association are important
sources for identifying changes in requirements. A number of texts have been written that can
provide more in-depth information on topics covered only superficially in this review. A reco-
mmended overall source on wood preservation and biodeterioration from a European perspective is
written by Eaton and HaIe(1993) [24], while the industrial aspects of preservation have been
comprehensively described by Wilkinson (1979) [25]. More detailed information on some of the
established preservatives and processes can be found in "Wood Deterioration and Its Prevention by
Preservative Treatments," edited by Nicholas [1O]. For up-to-date information on wood preservation
research, the International Research Group on Wood Preservation should be consulted. Internet
access is available for many of these organizations, for example, www.awpa.com, www.irg-wp.com,
www.cwpa.org.
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