
Formula Na2O.2CaO.5B2O3.16H2O 2CaO.3B2O3.5H2O

B2O3 37.00±1.00% 40.00±0.50%

CaO 20.00% max. 27.00±1.00%

SiO2 4.00% max. 4.00-6.50%

SO4 0.25% max. 0.60% max.

As 40 ppm max. 35 ppm max.

Fe2O3 0.04% max. 0.08% max.

Al2O3 0.25% max. 0.40% max.

MgO 2.50% max. 3.00% max.

SrO 1.50% max. 1.50% max.

Na2O 3.50% max. 0.50% max.

Particle Size

+150 µm
0.50% max.

-75 µm
82.00% min.

+150 µm
0.50% max.

-75 µm
82.00% min.

Moisture 1.00% max. 1.00% max.

Bulk Density (g/cm³) 1.00 max. 1.00 max.

Formula  H3BO3 B2O3 2ZnO.3B2O3.3.5H2O

Purity 99.92-101.07% - 98.85-100.31%

B2O3 56.25-56.90% 98.00% min. 46.80-49.20%

ZnO - - 36.30-38.70%

SO4 (max.) ppm 300 500 -

Cl (max.) ppm 5 10 -

Fe (max.) ppm 4 35 -

Particle Size

+1.000 mm
4% max.

-0.063 mm
4% max.

+0.250 mm
35.00% max.

D50, µm
10 max.

Bulk Density (g/cm³) 0.892 1.10 -

Solubility @20°C
(g/100 g water) 4.94 2.72 -
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Parameter
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Boric Acid Boron Oxide
(Glassy)

Ground Ulexite
(-75µm)

Eti-ZnBor
(Zinc Borate)

Ground Colemanite 
(-75µm)

BORON and
POLYMER

Use of Other Boron Products in
Polymers
Colemanite and ulexite minerals are commonly used as additives 
in polymer composite applications to enhance thermal resistance 
and improve mechanical properties.

Additionally, studies have shown that boric acid supplementation 
reduces the thermal conductivity of composites, which is 
particularly beneficial in applications where insulation and 
energy savings are critical.



•	 Zinc borate is used as a flame retardant, smoke suppressant, 
and flame spread inhibitor in polymer systems such as 
polyvinyl chloride (PVC), polyethylene, polypropylene, nylon, 
epoxy, polyesters, thermoplastic elastomers, and rubbers.

•	 Due to its high dehydration temperature, it is preferred as an 
important raw material in the polymer industry.

•	 Zinc borate helps transform plastic materials, which are 
actively used in many aspects of daily life, into stronger, 
more durable, and higher-quality products.

•	 It improves electrical properties. The use of zinc borate 
helps maintain electrical insulation even after electrical 
cables have been exposed to fire, preventing short circuits 
and sparks.

•	 It enhances the adhesion between metals and plastics.

•	 Zinc borate is used as a flame retardant, smoke suppressant, 
and flame spread inhibitor in both halogen-containing and 
halogen-free polyolefins.

The use of boron in plastics is generally related to the material’s 
physical and chemical properties. Situations that require the 
inclusion of boron in plastics typically involve:

•	 Chemical resistance
•	 High-temperature performance
•	 Fire resistance

The contribution of boron to plastics can vary depending on the 
type of boron compound used and the type of plastic. Therefore, 
determining which types of plastics should incorporate boron for 
a specific application typically depends on the material’s design 
and performance requirements.

Boron oxide, boric acid, and zinc borate are commonly used as 
flame retardant additives in three different polymer industries: 
automotive, cable, and construction.

Benefits of Using Boron in Plastics:

•	 Flame retardancy
•	 Smoke suppression
•	 Char formation enhancement
•	 Flame spread prevention
•	 Improved corrosion resistance
•	 Enhanced thermal stability
•	 Corrosion inhibition

In line with European Union directives, the use of halogen-containing 
flame retardant products has been restricted in many countries, 
leading to their replacement by boron-based alternatives. In polymers, 
commonly used boron compounds for flame retardancy include zinc 
borate, calcium borate, and sodium borates. Among these, zinc borate 
is the most in-demand boron product. In plastics, boron is primarily 
preferred for its flame-retardant properties.

*polyphenylene ether
** High Impact Polystyrene (HIPS)

Zinc Borate

Borax Pentahydrate Wood, cellulose, cotton

Borax Decahydrate Wood, cellulose, cotton

Boric Acid Wood, cellulose, cotton, polymer

Boron Oxide Engineering Plastics

Calcium Borate In rubber-modified roof insulation

Zinc Borate Polymer, elastomer, coating

Ammonium Pentaborate Epoxy, urethane, coating

Melamine Diborate Epoxy, cotton

Boron Phosphate PPE*/ Polyamide, PPE/HIPS**
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CaO 20.00% max. 27.00±1.00%

SiO2 4.00% max. 4.00-6.50%

SO4 0.25% max. 0.60% max.

As 40 ppm max. 35 ppm max.

Fe2O3 0.04% max. 0.08% max.

Al2O3 0.25% max. 0.40% max.

MgO 2.50% max. 3.00% max.

SrO 1.50% max. 1.50% max.

Na2O 3.50% max. 0.50% max.

Particle Size

+150 µm
0.50% max.

-75 µm
82.00% min.

+150 µm
0.50% max.

-75 µm
82.00% min.

Moisture 1.00% max. 1.00% max.

Bulk Density (g/cm³) 1.00 max. 1.00 max.

Formula  H3BO3 B2O3 2ZnO.3B2O3.3.5H2O

Purity 99.92-101.07% - 98.85-100.31%

B2O3 56.25-56.90% 98.00% min. 46.80-49.20%

ZnO - - 36.30-38.70%

SO4 (max.) ppm 300 500 -

Cl (max.) ppm 5 10 -

Fe (max.) ppm 4 35 -

Particle Size

+1.000 mm
4% max.

-0.063 mm
4% max.

+0.250 mm
35.00% max.

D50, µm
10 max.

Bulk Density (g/cm³) 0.892 1.10 -

Solubility @20°C
(g/100 g water) 4.94 2.72 -
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