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Abstract

Creosote produced from coal-tar distillate is an archaic, highly toxic wood preservative commonly used today,
predominantly in utilitarian applications (e.g., utility poles, railroad crossties, and marine pilings). Creosote
consists of a mixture of carbon-based compounds, most of which are known human carcinogens, with high
persistence to leaching and threatening groundwater and soil. As the total phase-out of creosote-treated wood is
a long-term goal, the development of retroactive coatings to mitigate leaching is a high-priority environmental
strategy. This study reports on the PAH leaching suppression efficacy of a poly(organosiloxane)-based
nanocoating, designated Sol-186-3, that can be retroactively applied via spraying directly to creosote-treated
wood substrates. The coating, composed of tetra-ethoxysilane, propyl-functional, and epoxide-functional

alkoxysilanes, forms a matrix through sol-gel condensation. This coating provides a hydrophobic structure
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capable of interacting with wood lignocellulosic sites and creating a siloxane network. The coating is proposed to
reduce PAH leaching through physical encapsulation within a hydrophobic matrix and non-covalent
interactions. Aqueous leaching tests, followed by UV-absorbance spectroscopy were conducted to evaluate
immobilization efficiency. The results showed suppression of peaks characteristic of PAHs, and after 3 hours of
leaching, Sol-186-3-treated samples had a 66% reduction in overall leachate compared to untreated creosote
wood. Water-repellent efficiency, after extended immersion in water, was confirmed by conducting the test in
accordance with ASTM D103. These findings confirm that poly(organosiloxane) nanocoatings can be used as a
viable and environmentally friendly means of reducing toxic leaching from existing creosote-treated wood.
Beyond utilization as a mitigator, the same chemical framework proves itself as a promising wood preservative

alternative for creosote without entailing the harmful consequences.

Keywords: creosote, polyorganosiloxane, nanocoatings

Barton Journal, vol. 1, no. 1, Spring 2026 220
https://bartonjournal.org/



	Demystifying Nervous System Regeneration: A Comprehensive Review 
	A Mathematical Approach to Prion Misfolding 
	Bioinformatics of the Oral Microbiome 
	Phototaxis in Drosophila melanogaster 
	Unraveling Neuroblastoma: Causes, Treatments, and Future Perspectives 
	FOMO: Understanding How Fear of Missing Out Impacts College Students 
	Digital Transformation in Professional Sport: A Case Study of Artificial Intelligence Integration in a German Second-Division Ice Hockey Club 
	Mindful Horizons: A Mental Health Wellness Center Proposal for Nashville, NC 
	Rivalytics: The Role of Marketing Perception in Shaping Consumer Loyalty in Nike and Adidas—Evidence from Primary Survey Data 
	Understanding Radiographic Chemistry 
	Selling Beauty, Selling Identity: The Business and Psychology Behind the ​Beauty Industry 
	13th Annual Day of Scholarship and Engagement 
	The Acute Cardiovascular Response to Exercise 
	Advantages and Disadvantages of Taking a Gap Year before Undergrad and Graduate School 
	An Investigation into the Relationship between Reactive Strength and the Game Realistic High-Speed Movement among Male NCAA DII Lacrosse Players 
	Bayesian Integrative Approach Identifies Hidden Intermediates in DH270-Induced Structural Transitions of HIV-1 Envelope 
	Brain Bites: Exploring the Connection Between Food Choice and Emotional Wellness 
	Bulldog Backup: Increasing Perception of Campus Safety at Barton College 
	 
	Catching Seniors Before They Fall: The Wellness Kit Initiative, Senior S.A.F.E. Net 
	Cold Water Immersion vs. Passive Rest: Effects on Athletic Recovery 
	Collegiate Sports Marketing 
	Correlation Between Linear Sprint Speed and Force Production 
	Customer Experience and Leadership Development in the Modern Luxury Car Industry 
	Design and Evaluation of an Ambien–Kava Hybrid Molecule and its Pharmacological Effects 
	Dictatorship or Democracy: The Power of Grand Strategy & Civil Resistance 
	Digital Branding and Athlete Revenue Models 
	The Effect of Personality Traits and Political Affiliation on the Misinformation Effect in Fake News Headlines 
	The Effects of Sleep Quantity and Quality on Athletic Performance and Recovery 
	Enhancing SSRI Treatment Outcomes: Curcumin as an Adjunct to Fluoxetine for Major Depressive Disorder 
	Examination of Neuroticism and Acute vs. Chronic Stress in College Athletes 
	Exercise Intensity Prescription in Cardiac Rehabilitation: A Narrative Review Comparing High-Intensity Interval Training Versus Moderate Continuous Training 
	Exploring Differences in Compassionate Traits Within Adult Virtual-Pet Hobbyists 
	Familial Impact on Student Success 
	How Leadership Styles of College Coaches Affect Student-Athlete Satisfaction 
	The Lumbo-Pelvic-Hip Complex and How It Relates to Strength and Performance 
	Mental Health and Athletic Performance Post-Major Surgical Operations on the Knee 
	Mind & Care Kits Initiative 
	Modifying and Enhancing Lamotrigine with Allicin 
	More Than Athletes: The Dependable Athlete Wellness Guide System (D.A.W.G.S.) 
	The Most Effective Way to Communicate While Coaching Athletes 
	Online Transparency: How Social Work Can Function Better in the Spotlight 
	The Psychological Factors Contributing to the Yips in Sports Performance 
	The Quality of Athletic Playing Surface and its Influence on Performance 
	The Role of Outdoor Playing Surface Quality on Injury Prevention and Performance: A Narrative Review 
	Second Season Success: Helping Seniors Transition From Sport to Career 
	Social Media Detoxing and its Effect on Self Esteem 
	Specificity of Squat Variations: A Theoretical Framework for Adaptations and Performance Outcomes 
	Stress Management in High Pressure Scenarios in Aviation 
	Taking Leadership Development Through Sport into High-Pressure Environments 
	Towards Suppression of Polycyclic Aromatic Hydrocarbons Leaching from Creosote-Treated Wood 
	Understanding the Effects of Hawthorn Berry on Antihypertensive Pharmacology 
	Video Games and their Effects on Heart Rate and Heart Rate Variability 

