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Borate ChemicalsBorate Chemicals

• Water Soluble Type
Sodium Borate
Boric Oxide (B2O3)
Boric Acid (H3BO3)

• Water Insoluble Type
Zinc Borate (2ZnO3B2O33.5H2O)
Calcium Borate (Ca2B6O11 5H2O)



Work At LSU

• Comparative study between zinc 
and calcium borate treated OSB

• Structural safety (strength) and 
serviceability (modulus) analysis 
with borate modified OSB



Work At LSU

CB Treated

Untreated

ZB Treated

Comparative
Properties on
• Swelling
• Strength/modulus
• Leaching
• Termite Resistance
• Decay Resistance
• Long-term Creep



Practical
Construction

Practice 
With OSB

BORON
LEACHABILITY



Objectives
To study effects of  borate type, 

initial borate content, wood 
species, and other processing 
variables on leachability of 

borate-modified OSB



Material SelectionMaterial Selection

Wood (Eleven Southern Species: Ash, 
Cottonwood, Cypress, Elm, Hackberry, Locust, Pecan, 
Red Oak, Southern Pine, White Oak, and Willow)

Resin (Liquid PF – Face/Core and pMDI)

Borate (Zinc and Calcium Borate)



Flake Manufacturing



Panel Fabrication - Blending

Borate Resin Wax Wood



Panel Fabrication



OSB Water Leaching Test

Wanted: A standardized 
leaching test method for
treated wood composites!!



Panel Boric Acid Equivalent Analysis



RESULTS

• Borate Particle Size Distribution
• Zinc Borate Leaching
• Calcium Borate Leaching



Borate Particle Size DistributionBorate Particle Size Distribution
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Red Oak OSB
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Southern Pine OSB
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Cypress OSB
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Cottonwood OSB
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Southern Pine OSB
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Red Oak OSB
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Cypress - OSB
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Cottonwood - OSB
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Fixation Effect of PEG
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Calcium Borate Leaching Calcium Borate Leaching ––B/C RatioB/C Ratio
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Calcium Borate Leaching Calcium Borate Leaching ––B/C RatioB/C Ratio
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Calcium Borate OSB Leaching
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Summary and Conclusions
�Boron leaching from ZB- and CB-modified OSB occurred 

upon initial water exposure. 
�Borate type, initial BAE level, and sample thickness swelling 

significantly influenced boron leachability. 
� Glue-line washing and decomposition of the borate to form 

less water-soluble boric acid are two possible causes. 
�The relationship between assayed BAE and leaching time 

followed a decaying exponential function for ZB and a Harris 
decaying power function for CB. 

�The results provide a relative measure of the leachability of 
the OSB panels treated with different types of borate. 

�A standardized leaching method for treated composite 
materials is needed. 


