Keynote Address: Discussion about Copper

John E. Gross
J.E. Gross Consulting
Huntington, New York

John Gross is President of J.E. Gross Consulting, a metals management and consultancy firm he
established in 1987 to assist companies in their procurement of metals, scrap recycling, and price risk
management. In addition to his consulting activities, Mr. Gross has worked with global leaders in the
metals industry over the past 45 years. He’s the publisher of The Copper Journal, an industry newsletter
since 1987, and has written extensively about copper, commodity markets, and industry issues.

ABSTRACT
This presentation will take a long-term look at the growth of global consumption over the past 125 years
and where the market stands today. It will also include the major events and inventions that depend on
copper.
We will review how copper is mined and refined and explore the major consuming sectors. This leads to
how copper is priced in the United States, as compared to the international market using the London Metal
Exchange, and the differences between them.

The market structure of contango and backwardation will be explained, and what it means for prices.

The presentation will also focus on the growing influence of hedge funds and speculative traders on the
market, which is often at odds with the fundamentals.

It will also include insights from a hands-on account of a growing copper company:

The CMX story is the classic American dream.

A company begun in 1979 by a young married couple borrowing against their 800 foot home. From a
warehouse shipping copper alloys for a company in Chicago to a manufacturer producing the highest
quality copper alloys for the casting industry today. As the copper alloy casting industry collapsed from

over 80 producers 43 years ago to only 4 today.

Our story is about curiosity, tenacity, and adjusting to circumstances.



Colley/Hartford Memorial Lecture: Government Basics and Advocacy
Impacting our Industry

Ryan Pessah
Western Wood Preservers Institute
Vancouver, Washington

ABSTRACT

Wood treating is regularly impacted by new regulations and government politics. Within the industry, the
sausage making process for legislation and government regulation is often misunderstood or unknown.
This presentation will discuss the basics of how government agencies adopt regulations and how
legislation is passed. It will detail real-life examples that have impacted the wood treating industry while
explaining how industry advocates have responded to benefit the preserved wood industry.



The ICC Code Development Process: A Brief Overview

Alaina Ingram
ICC Evaluation Service, Inc.
Birmingham, Alabama

ABSTRACT

The International Code Council (ICC) oversees the development and publication of the International
Codes, such as the International Building Code® (IBC) and International Residential Code® (IRC).
These codes include performance and quality requirements for preservative-treated and fire-retardant-
treated wood products and are updated every three years through a governmental consensus process. This
presentation will provide a brief overview of this process and how the treated wood industry can
participate.



Comparative Samples...What’s the Difference Anyway?

Kim Merritt
Southern Pine Inspection Bureau
Pensacola, Florida

ABSTRACT

This review examines the key differences between same-dust samples and inspection agency re-sampling,
shedding light on the valuable insights we can gain from these results. We’ll also consider ways to
effectively measure and reduce variability in instrumentation, sampling, and wood, offering practical tips
to enhance precision and consistency in your results.



Potential for Preservative-Treated Tanoak

Jeffrey Morrell, Gerald Presley, Tripti Singh and Dennis Morgan
University of South Australia
Adelaide, Australia

ABSTRACT

Tanoak (Neolithocarpus densiflorus) is found in mixed stands in Southwest Oregon and Northwest
California. Despite abundant supplies of this species and numerous attempts have been made to use this
species for flooring, veneer and railroad ties, tanoak remains under-utilised. Utilisation has been
complicated by the presence of a foliar pathogen, Phytophthora ramorum, in parts of the tanoak growing
region. This pathogen has a broad host range including many horticultural species and the risk of spread
has led to establishment of a quarantine zone where timber movement is restricted. One result of this zone
is that tanoak harvested in this area is burned instead of being utilised. Identifying pathways for tanoak
utilisation would reduce logging costs and create a new resource in the region. This presentation will
review the prior research on tanoak and then discuss recent studies on the treatability of tanoak with DCOI
and alkaline copper compounds.



Zeta-potential for Pigment Wetting and Dispersing

Matthew Burge, 2Robin von Hagen and 2Anne Vogel
'BYK USA Inc
Wallingford, Connecticut
’BYK-Chemie GmbH — Wesel, Germany

ABSTRACT

Wetting and dispersing additives are used to generate fine and homogeneous distribution of solid particles
in liquid media (water and/or solvent), ensuring long-term stability of dispersions. Their unique features
have made them an indispensable class of additives used in all kinds of applications ranging from coating
to plastics formulations. The additives are interfacial active substances that adsorb at the particle/water-
interface and stabilize particle dispersions by electrostatic and/or steric means. Thereby, they prevent
inter-particle interaction which is reflected in an improvement of the production process (e.g. faster rate
of dispersion and lower millbase viscosities) and final product properties (e.g. improve gloss and
transparency of coatings).

Zeta-potential measurement is one of few non-invasive methods to analyze exactly this interface between
particles and the surrounding medium where wetting and dispersing additives are adsorbed. Paint
formulations usually contain a multitude of ingredients, many of which can have interfacial activity. To
design specific wetting and dispersing additives that generate a durable adsorption and optimized
stabilization, Zeta-potential measurements are considered.

In this presentation, we want to revisit how different molecular structures influence the Zeta-potential of
particle dispersions (electrostatic vs. steric stabilization). We present how the analytical method can be
utilized in order to optimize additive structures and discuss potential limitations of the method.



Industry 4.0 for Wood Protection: An Overview

Paola Torres Andrade, Sarath Vega Gutierrez
Hexion
Springfield, Oregon

ABSTRACT

Wood is widely used in residential construction in the U.S., and with the introduction of mass timber, it
is also increasingly used in high-rise buildings. However, engineers, architects, and builders often
overlook the risk of decay, leading to preventable failures. Current wood protection methods mainly rely
on chemical treatments and lack proactive, real-time monitoring. Industry 4.0 technologies, such as
automation, machine learning, sensors, and Al, have the potential to improve wood performance and
reduce failure risks. These technologies enable early decay detection, more efficient protective treatments,
and better performance predictions. The increased use of these technologies in construction could lead to
more resilient wood structures and improved material performance. This presentation will identify the
potential of current Industry 4.0 technologies in wood protection research.



Effects of Simulated Checks and Splits on Yellow Pine
Fence Post Strength and Stiffness

Ershad Ahmmed, Rubin Shmulsky, Dan Seale, and Kevin W. Ragon
Mississippi State University
Mississippi State, Mississippi

ABSTRACT

Agricultural and industrial roundwood treated products are affected by drying and mechanical defects
which have varying effects on strength and stiffness. Data shows the importance of drying, preservation,
and technologies for inspection of in-service wood. In bending, the influence of checks is often focused
on shear strength reduction and in poles with relatively high length to depth ratios, shear stresses are often
relatively small. Herein, strength and stiffness loss associated with checks and splits was investigated. A
series of five-inch (12.7 mm) diameter, eight-foot (2.44 m) long matched and randomized green pine posts
were tested in bending to determine the effects of checks and full-width splits versus non checked controls.
Checks and splits were produced by saw kerf, oriented longitudinally, along the full length, at the neutral
axis. The strength and stiffness of the posts were then compared to each other, to previous related testing,
and to theoretical formulae.



The Effectiveness and Impact of Barrier Protection Systems

Richard George
Postsaver Europe Ltd.
Gloucester, United Kingdom

ABSTRACT

As the demand for sustainable, high-performance products continues to rise, the role of advanced
protection technologies in the wood industry becomes more critical. This paper provides a comprehensive
technical overview of barrier sleeves, highlighting their role in maintaining treated wood as the material
of choice for ground contact applications amidst increasing competition from alternative materials.

It will examine the principles behind barrier sleeves, focusing on their ability to protect wood, and compare
the relative effectiveness of total barriers to partial barriers, and other products such as tapes. Performance
test data, including decay rates and the impact of sleeve length on wood longevity, will be shared alongside
technical insights into product design.

Readers will gain a deeper understanding of the technical aspects of advanced barrier protection systems,
as well as an insight into current applications. By providing both a technical overview and a forward-
looking perspective, this paper aims to inspire wood professionals to embrace new solutions that not only
protect wood but also contribute to a more assured future for treated wood.



Fungal Resistance of Citric Acid Crosslinked Chitosan-Treated Wood

Samuel Barton, Gwendolyn Boyd-Shields, Tamara Franca, Laya Khademibami
Mississippi State University
Mississippi State, Mississippi

ABSTRACT

Chitosan (CH), a linear polysaccharide biopolymer derived from chitin, is known for its antimicrobial and
antifungal properties. However, its natural hydrophilicity limits its application as a wood preservative.
This study explores the crosslinking of chitosan with citric acid (CA) to improve its stability and
hydrophobicity, aiming to enhance its efficacy as a wood preservative. The study investigates fungal
resistance against Gloeophyllum trabeum (brown-rot) and Trametes versicolor (white-rot) fungi using the
AWPA E-10 soil block test for pine and gum samples vacuum-treated and dip-treated with varying CH-
CA concentrations (CH 6%/CA 3%, CH 4%/CA 3%, CH 2%/CA 3%, and CH 1.5%/CA 3%) over 8 weeks.

Fourier Transform Infrared Spectroscopy (FTIR), an analytical technique for identifying organic,
polymeric, and certain inorganic materials, confirmed the crosslinking between chitosan and citric acid.
The AWPA E4 Water Repellency test assessed radial swelling in vacuum-treated pine samples with citric
acid-crosslinked chitosan. This test also evaluated the treatment's effectiveness in repelling water, critical
for preventing issues such as warping, decay, and fungal growth caused by prolonged moisture exposure.

This study explores the potential of a non-toxic, naturally derived chitosan-based wood preservative,
advancing the development of sustainable antifungal solutions. Preliminary soil-block test results indicate
a mass loss in both treated samples and controls, with no observed contamination, ensuring the integrity
of forthcoming findings. Mass loss measurements will provide critical insights into the antifungal efficacy
of the CH-CA treatment. Additionally, water repellency test outcomes will analyze swelling and water
penetration within the wood, offering a deeper understanding of citric acid's role as a sealing agent within
the wood matrix.



Investigation of Carrier System and Leaching Rate of Guayule Resin
as a Natural Wood Preservative

Abigael Laisa, Rubin Shmulsky, C. Elizabeth Stokes, and Laya Khademibami
Mississippi State University
Mississippi State, Mississippi

ABSTRACT

Traditional chemical preservatives are effective in protecting wood products, but they have been associated with
environmental and health concerns, driving interest in sustainable alternatives. Guayule resin derived from the
Parthenium argentatum plant is a promising natural wood preservative due to its bioactive properties against fungi
and termites. However, challenges such as high viscosity, limited penetration and unknown leaching behavior when
diluted with solvents negatively affect its practical applications. Therefore, the objective of the current study was to
investigate effective solvents and subsequently corresponding concentrations that can improve its penetration,
durability, and leaching rate in both hardwood and softwood species. To that end, 1.9 cm x 1.9 cm X 1.9 cm (radial
x longitudinal x tangential) yellow poplar (Liriodendron tulipifera) and southern pine (Pinus spp.) specimens were
treated with guayule resin in three different polar solvents including ethyl acetate, acetone, and toluene at four
concentrations of 0.5, 1, 3, and 5% (w/v). Leaching was performed according to the AWPA E11-16 standard to
determine rates in the control (non-treated) and other three carrier solvent treatments.

The mass loss data of the leaching test was collected and analyzed using a two-way ANOVA. Treatment differences
were deemed significant at P < 0.05. Significant interaction between solvent type and concentration were found in
both southern pine (P=0.0532) and yellow poplar (P=0.0001). The results of the leaching test showed that in
southern pine, 5% concentration of guayule in toluene as solvent had a lower mass loss as compared to any other
concentrations of acetone and ethyl acetate. While in yellow poplar, 0.5% concentration of guayule in toluene as
solvent had a lower mass loss as compared to any other concentrations of acetone and ethyl acetate. In addition, in
southern pine, higher mass loss percentage was observed in acetone as compared to any other concentrations in the
ethyl acetate and toluene. In yellow poplar, regardless of concentration, an increase in mass loss was observed in
ethyl acetate in comparison to acetone and toluene. In conclusion, toluene can be considered suitable polar carrier
system for guayule resin, considering its functionality is dose-dependent in both yellow popular as hardwood and
southern pine as softwood species.

Key words: polar solvent, guayule resin, yellow poplar, southern pine, leaching test, and natural wood preservative.



Development and Verification of Hexion’s ArmorBuilt Wildfire Shield

Mark Clark
Hexion
Springfield, Oregon

ABSTRACT

The journey from the original request to Hexion, “Can you keep treated wood utility poles from burning in a
wildfire,” to our current product was one of trial and error with several unforeseen concerns surfacing from the
Utility industry during the process. Developing testing protocols to verify fire protection performance,
weatherability, environmental impact, robust installation procedures and ensure lineworker safety was a challenge
throughout the project. We will discuss intumescent formulation, application to the woven substrate, the research
behind current testing protocols, our approach to performance verification and the issues we encountered along the
way.



Fundamentals of Wood Ignition and Related In-Service Performance
Implications

Stephen Quarles
University of California Cooperative Extension Advisor Emeritus
Mill Valley, California

ABSTRACT

The sequence of the ignition process of wood will be reviewed as well as the characteristics used to
quantify burning behavior. In-service performance implications, including those related to heat release
rate and flame spread, will be discussed.



In-Situ Biomineralization of Metal Phytates in Wood for Improved
Bio-durability and Flame Retardancy

Aynun Nishat Farhabi, Liang Liang, Lili Cai*

*Corresponding author: Icai@uidaho.edu
University of Idaho
Moscow, Idaho

ABSTRACT

This study examined an innovative approach to improving the flame retardancy and antifungal properties
of solid wood through in-situ mineralization of metal phytate. Loblolly pine and aspen wood samples were
impregnated with phytic acid and various metal chlorides (copper, aluminum, and iron) via two treatment
pathways. Path-1 involved treating wood with metal chlorides followed by phytic acid, while Path-2
involved the reverse order. Post-treatment mass gains of all samples were recorded, and an accelerated
leaching test was performed to evaluate the efficacy of the treated wood both before and after leaching.
The antifungal performance of the treated samples against four typical wood-decaying fungi was
examined through a soil block test. The thermal stability (in nitrogen and air) and flame resistance of aspen
samples were also assessed. After treatment, mass gain data showed that for both pine and aspen samples,
Path-2 treated samples had significantly higher mass gain values than Path-1 treated samples. The
accelerated leaching test revealed that almost all the treatment groups demonstrated negative mass gain
values that were significantly lower than the pre-leaching mass gain values, with Path-2 treatment groups
exhibiting a greater leaching phenomenon. The antifungal test indicated that nearly all treatment groups
without leaching had an average mass loss of less than 10%. In contrast, the after-leaching samples
demonstrated a greater susceptibility to fungal decay compared to the non-leaching samples.
Thermogravimetric analysis results indicated that the treated samples, particularly those before-leaching,
exhibited an earlier decomposition peak and lower mass loss compared to control samples. The mass loss
calorimeter test showed that all treated samples (before and after leaching) exhibited lower peak heat
release rate (pHRR), total heat release (THR), and fire growth index (FGI), along with increased residual
mass compared to the control, indicating that the leaching test did not adversely impact the flame-retardant
properties. These findings highlight the potential of in situ biomineralization of metal phytates in wood
structures as a potential approach to enhance fungal durability and flame retardancy for sustainable and
environmentally friendly wood protection.

Keywords: Metal phytate, Mineralization, Pine, Aspen, Fungal resistance, Flame retardancy
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Introducing the 2025 CA Wildland Urban Interface (WUI) Code

Paul Armstrong
American Wood Council
Long Beach, California

ABSTRACT

The State of CA Building Standards Commission has adopted a new Part of Title 24 at its February
meeting. Part 7, of Title 24 is the new CA WUI Code. This code is a combination of California Building
Code Chapter 7A and the California Fire Code, Chapter 49. This presentation will go through the
organization of the new code and address its development and will highlight the FRTW requirements.



Surface Protection and Enhancement Options for Wood Substrates
(i.e. Cross-Laminated Timber & Mass Timber)

Mike Toth
BYK USA
Greensboro, North Carolina

ABSTRACT

In North America, the popularity of engineered wood products (Cross-Laminated and Mass Timber) as a
primary construction material is growing exponentially. Architects, and ultimately consumers, appreciate
the sustainable and renewable attributes of engineered wood construction sourced from regionally
managed forests. Current biophilic design trends will help further propel growth of structural timber
construction. Furthermore, consumers (or property buyers) appreciate the raw or “bare wood” appeal of
these structures; however, unprotected wood surfaces (both interior & exterior) can pose great risk to the
aesthetic value of the structure. Therefore, ultra-low matte waterborne and/or 100% UV radiation coating
technologies could be used to responsibly protect wood surfaces from the negative impacts of scratch,
abrasion, QUV & fade resistance, while helping to retain the attractive “bare wood look™ to these
structures. To further boost the performance of these typical low to no VOC coating technologies, the
specific use of micronized wax and nano-dispersion additive technologies into coating or treatment
formulations can provide superior surface enhancing and protection features helping these structures retain
their biophilic appeal for years to come.



Biological Durability of Hardwood Cross-Laminated Timber

Bradia Henfield
Mississippi State University
Mississippi State, Mississippi

ABSTRACT

Cross-laminated timber (CLT) has recently gained momentum in the construction industry for its
structural efficiency, sustainability, and aesthetic qualities. While CLT production currently relies
predominantly on softwood species, increasing interest in the use of hardwoods for CLT panels offers an
opportunity to address the growing demand for softwood materials and expand the material options for
CLT fabrication. The potential substitution of steel and concrete with hardwood-based CLT could
significantly reduce the environmental impact of building materials; however, the unique properties and
durability of hardwood CLT require thorough investigation.

This study investigates the biological durability of hardwood CLT panels fabricated from Red oak, Yellow
poplar, Sweetgum, and Southern pine, using both AWPA EIl termite resistance tests and AWPA E10
fungal decay resistance tests to evaluate susceptibility to biotic degradation. Such characterization is
critical for assessing the performance of hardwood CLT under outdoor conditions, where exposure to
various abiotic and biotic stressors may impact its longevity and structural integrity. The results of this
study will provide insight into the natural durability of these hardwood species in CLT form, which is
essential if they are to be considered for ground-contact or other outdoor applications. By understanding
the decay resistance and termite resilience of untreated hardwood CLT, this research aims to support the
potential inclusion of hardwoods in CLT fabrication, thus expanding material options and enhancing
sustainability in modern construction.



Thermochemical Conversion of Treated Wood for Biofuel and Value-
Added Chemical Recovery: Hurdling the Challenges

Richa Tungal
Osmose Utilities Services, Inc.
Cumming, Georgia

ABSTRACT

Preservative treatment markedly extends the useful life of wood, but eventually, products must be replaced
and disposed. Disposal of treated wood, such as utility poles, railroad ties, and construction materials,
can present significant environmental challenges due to the presence of chemical preservatives like
chromated copper arsenate (CCA), creosote, or pentachlorophenol (PCP). These chemicals raise concerns
about metal contamination and regulatory restrictions, limiting conventional disposal and recycling
methods. Identifying methods for reuse or recycling of treated wood at the end of life will be essential for
the continued use of these products.

This presentation explores thermochemical conversion—including hydrothermal liquefaction (HTL),
pyrolysis, and gasification—as a sustainable pathway for recovering biofuels, syngas, and value-added
chemicals from treated wood waste. The literature research highlights key challenges, such as metal
contamination, process efficiency, and public perception of biofuel quality, and examines strategies for
addressing these concerns. Potential solutions include pre-processing techniques (grinding, de-nailing,
and magnetic separation), metal capture during conversion (biochar stabilization, syngas filtration), and
post-processing treatments to ensure product safety and environmental compliance.

The complexities associated with treated wood disposal make it crucial for the wood science and
preservation community, and industry stakeholders to collaborate in developing sustainable and scalable
solutions. A collective effort is needed to explore technological advancements, regulatory frameworks,
and economic feasibility to establish a viable approach for utilizing thermochemical conversion as an
alternative to traditional disposal methods.



Changing Opinions on Treated Wood, One Garden Box at a Time

Butch Bernhardt
Western Wood Preservers Institute
Vancouver, Washington

ABSTRACT

Any web search for the words “treated wood” will yield numerous unsubstantiated claims about the
product’s risk to people and the environment. In 2024, Western Wood Preservers Institute utilized research
from Oregon State University on wood garden boxes to challenge those claims. Publicity on the positive
results from the research went viral, generating thousands of web mentions and publication downloads.
Hear more about the WWPI effort and the plans for the follow-up.



Evaluating Decay Resistance of Domestic Replacements for an Endangered
Rainforest Timber Species

Tom Panella, Tara L. Bal, Joseph Eskola, Erik Keranen, Xinfeng Xie
Michigan Technological University
Houghton, Michigan

ABSTRACT

Apitong, tree species in the genus Dipterocarpus, are a critical component of primary lowland rainforests
in Southeast Asia. Of the 61 species within the genus native to S.E. Asia, 16 are critically endangered, 19
are endangered, and 11 are vulnerable. Clearing of habitat for agriculture and over harvesting of these
species for timber have all contributed to its decline. The U.S. Army has been one the of largest consumers
of apitong wood, with annual use estimated at 1 million board feet, specifically for the use of trailer
decking. This heavy consumption contributes to exploitation of this vulnerable species and associated
threatened habitat without regard to potential native and sustainable hardwood alternatives. The army's
tactical trailer decking sees extreme use in harsh environments.

The wood used for these trailers must be durable, rot resistant, hard, and feasibly obtainable. We have
conducted a series of wood decay tests for both treated and untreated domestic hardwoods to identify
potential alternatives. Six domestic hardwood species, controls, and apitong were inoculated with 4 wood-
decaying fungi species. Each species featured both leached and unleached samples. For the untreated trial,
all domestic species were significantly diSerent than apitong with both black locust and white oak having
significantly lower mean weight loss than apitong. Wood blocks in the treated trial were treated with
copper containing organic preservatives and additionally in combination with borate. All treated
weathered and unweathered samples performed better than untreated Apitong with the exception of sugar
maple.



The Reality of Treated Wood Disposal

Reis DeLucia
Koppers, Inc.
Pittsburgh, Pennsylvania

ABSTRACT

The disposal of treated wood is an ongoing and dynamic topic of discussion that challenges users to
consider alternative materials. Within the railroad industry, crossties can be constructed of various
materials including wood, concrete, composites and steel. While treated wood remains the preferred
material of construction for the supplier and customer, the lack of feasible end of life options poses a long-
term threat to the treated wood market.

Once a railroad tie reaches the end of its lifecycle, finding a safe, economical, and sustainable disposition
method becomes critical. Extensive research has explored several possibilities to create value added
products like biochar, hydrogen, and renewable diesel from spent treated wood, through processes such
as torrefaction and pyrolysis. These options have been conceptualized in academic settings, but face
opposition within the industry due to factors such as economics, logistics, and scalability.

This presentation focuses on the barriers faced by the treated wood industry when aiming to sustainably
close the carbon dioxide cycle. At Koppers, we continuously evaluate the scientific feasibility and
scalability of all options to make informed environmental and economic decisions.



Trends in Wood Utility Products and Grid Improvements to
Address Wildfires

Patti Metro
National Rural Electric Cooperative Association
Arlington, Virginia

ABSTRACT
Sharing trends that Electric Cooperatives continue utilizing wood products for overhead systems. In

addition, cooperatives are leveraging infrastructure funding to enhance grid resiliency and improve grid
operations of overhead systems to manage wildfire risks.



