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Textile-Type Glass Fiber
Textile-type glass fiber consists of fine fibers with high tensile 
and impact strength, which are highly resistant to chemical 
reactions, lightweight, and can be produced at a low cost. These 
fibers are obtained by drawing a glass melt using methods such 
as extrusion. They are widely used as a reinforcing element in 
composite materials.
.

Textile-type glass fibers are classified according to their 
composition and functional properties. The main types that use 
boron include E, C, D, and A glasses.

E-Glass: With B203 content of 7.5%, E-glass is the most 
commonly used type among textile-type glass fibers, making up 
approximately 90% of the global glass fiber market. 

C-Glass: C-glass, which has 5% B203 and high CaO content, 
stands out for its acid-base resistance (stable in the pH 1-14 
range). This type is used in chemically corrosive environments 
(e.g., wastewater pipes, chemical storage tanks) and as 
reinforcement for bituminous roofing.

D-Glass: : D-glass has the highest boron content at 22.5% 
B203,  which provides a low dielectric constant (ε = 3.8) and high 
surface resistance  (>1014 Ω). With these properties, it plays a 
critical role in electromagnetic applications.

A-Glass: : A-glass, which contains a maximum of 6% 
B203 and 16% alkali oxides (Na2O + K2O), is used in applications 
where mechanical strength, chemical stability, and electrical 
resistance are not required.

Formula H3BO3 Na2B4O7.5H2O B2O3 Na2B4O7

Purity 99.92-101.07% 100.42-103.24% 98.85-100.30%

B2O3 56.25-56.90% 48.00-49.35% 98.00% min. 68.40-69.40%

Na2O - 21.37-21.95% 30.45-30.90%

SO4 (max.) ppm 300 135 500 300

Cl (max.) ppm 5 70 10 105

Fe (max.) ppm 4 3 35 50

Particle Size

+1.000 mm
4% max.

-0.063 mm
4% max.

+1.180 mm
4% max.

-0.075 mm
5% max.

+0.250 mm
35.00% max.

+1.600 mm
5% max.

-0.075 mm
5% max.

Bulk Density
(g/cm3) 0.892 0.966 1.10 1.27

Solubility @20°C 
(g/100g water) 4.94 3.72 2.72  2.54

Formula 2CaO.3B2O3.5H2O

B2O3 40.00±0.50%

CaO 27.00±1.00%

SiO2 4.00-6.50%

SO4 0.60% max.

As 35 ppm max.

Fe2O3 0.08% max.

Al2O3 0.40% max.

MgO 3.00% max.

SrO 1.50% max.

Na2O 0.50% max.

Particle Size
+150 µm 

0.50% max.
-75 µm

82.00% min.

Moisture 1.00% max.

Bulk Density (g/cm3) 1.00 max.
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Borosilicate glasses are widely used in solar energy systems, 
laboratory/industrial equipment, TFT-LCD screen technology, 
and the biotechnology and pharmaceutical industries.

 

 

The composition of borosilicate glasses contains varying 
proportions of boron, depending on the performance 
requirements of the final product. The use of colemanite 
increases the durability of the glasses and lowers the melting 
temperature. For high hardness in borosilicate glasses, sodium 
borates (borax pentahydrate, anhydrous borax) are preferred, 
whereas for electronic screen glasses, alkali-free borates (boric 
acid, boron oxide) are typically used.

The typical composition of borosilicate glass (e.g., PYREX) 
contains approximately 80% SiO2, 14% B2O3, 4% Na2O and 2% 
Al2O3. However, depending on the application area, the boron 
oxide content can vary between 5% and 30%.

Glass fibers are fine, fibrous materials produced in two main 
forms (textile type and insulation type) and in various other 
types.

Textile-type glass fiber is used to increase the mechanical 
strength of polymer, rubber, and concrete composites. 
In contrast, insulation-type glass fiber reduces thermal 
conductivity by creating air gaps between the fibers to provide 
heat insulation in buildings. Insulation-type glass fiber prevents 
heat loss by trapping air within the pores of its fibers.

In the production of glass fibers, boron compounds (e.g., H3BO3) 
are used for both types (textile and insulation). These compounds 
lower the melting temperature of the raw material mixture to 
optimize viscosity and enable the control of parameters such 
as temperature and surface tension during the fiber formation 
process. Additionally, boron increases the fiber’s mechanical 
strength, chemical resistance, and biological inertness.                                                      

Boron and Glass Borosilicate Glasses GGllaassss  FFiibbeerrss IInnssuullaattiioonn--TTyyppee  GGllaassss  FFiibbeerr
The boron products used in insulation-type glass fibers lower 
the working temperature and energy consumption. They also 
prevent the formation of crystals that could clog the spinneret 
orifices of the fiber production machine, thereby extending its 
service life. Boron increases the durability of the glass fiber and 
the insulation value of the final product, which in turn reduces 
the amount of glass fiber needed for insulation.

Insulation-type glass fiber, for which borax pentahydrate is 
mostly used, can contain B2O3 in varying proportions from 5% 
to 12% .

The general composition of a commonly used insulation-type 
glass fiber in the industry is given in Table-1.

Table-1. Example Composition of Insulation-Type Glass Fiber

SiO2 54

Al2O3 4

B2O3 8

CaO 17

MgO 2

Na2O 15

Chemical Content Percentage in 
Composition (%)

Glass is a transparent or translucent, inorganic, solid material 
typically based on silicon dioxide. It is produced by melting alkali 
and alkaline earth metal oxides (such as Na2O, CaO) along with 
other components and then rapidly cooling the melt. 

Boron oxide (B2O3) acts as a fundamental component that 
forms the structural network of the glass. It lowers the melting 
temperature, optimizes viscosity, and enhances thermal 
resistance.

Use of Boron in the Glass
Industry
The glass industry is the largest consumer of boron products.

When boron-containing raw materials are added to the batch 
composition, the workability of the glass increases, while 
properties such as surface hardness, mechanical strength, 
chemical resistance, and low thermal expansion are improved in 
the final product.
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Textile-Type Glass Fiber
Textile-type glass fiber consists of fine fibers with high tensile 
and impact strength, which are highly resistant to chemical 
reactions, lightweight, and can be produced at a low cost. These 
fibers are obtained by drawing a glass melt using methods such 
as extrusion. They are widely used as a reinforcing element in 
composite materials.
.

Textile-type glass fibers are classified according to their 
composition and functional properties. The main types that use 
boron include E, C, D, and A glasses.

E-Glass: With B203 content of 7.5%, E-glass is the most 
commonly used type among textile-type glass fibers, making up 
approximately 90% of the global glass fiber market. 

C-Glass: C-glass, which has 5% B203 and high CaO content, 
stands out for its acid-base resistance (stable in the pH 1-14 
range). This type is used in chemically corrosive environments 
(e.g., wastewater pipes, chemical storage tanks) and as 
reinforcement for bituminous roofing.

D-Glass: : D-glass has the highest boron content at 22.5% 
B203,  which provides a low dielectric constant (ε = 3.8) and high 
surface resistance  (>1014 Ω). With these properties, it plays a 
critical role in electromagnetic applications.

A-Glass: : A-glass, which contains a maximum of 6% 
B203 and 16% alkali oxides (Na2O + K2O), is used in applications 
where mechanical strength, chemical stability, and electrical 
resistance are not required.

Formula H3BO3 Na2B4O7.5H2O B2O3 Na2B4O7

Purity 99.92-101.07% 100.42-103.24% 98.85-100.30%

B2O3 56.25-56.90% 48.00-49.35% 98.00% min. 68.40-69.40%

Na2O - 21.37-21.95% 30.45-30.90%

SO4 (max.) ppm 300 135 500 300

Cl (max.) ppm 5 70 10 105

Fe (max.) ppm 4 3 35 50

Particle Size

+1.000 mm
4% max.

-0.063 mm
4% max.

+1.180 mm
4% max.

-0.075 mm
5% max.

+0.250 mm
35.00% max.

+1.600 mm
5% max.

-0.075 mm
5% max.

Bulk Density
(g/cm3) 0.892 0.966 1.10 1.27

Solubility @20°C 
(g/100g water) 4.94 3.72 2.72  2.54

Formula 2CaO.3B2O3.5H2O

B2O3 40.00±0.50%

CaO 27.00±1.00%

SiO2 4.00-6.50%

SO4 0.60% max.

As 35 ppm max.

Fe2O3 0.08% max.

Al2O3 0.40% max.

MgO 3.00% max.

SrO 1.50% max.

Na2O 0.50% max.

Particle Size
+150 µm 

0.50% max.
-75 µm

82.00% min.

Moisture 1.00% max.

Bulk Density (g/cm3) 1.00 max.

Product Information

Product Information

Parameter

Parameter Boric Acid
Etibor-48

(Borax
Pentahydrate)

Etibor-68
(Anhydrous 

Borax)

Boron Oxide 
(Glassy)

Ground
Colemanite 

(-75µm)

BORON and 
GLASS

Eti Maden İşletmeleri Genel Müdürlüğü
Kızılırmak Mah 1443. Cadde No:5 06530
Çukurambar-Çankaya/ANKARA TÜRKİYE

Phone: +90(312) 294 20 00 - Fax: +90(312) 230 71 84
Email: marketing@etimaden.gov.tr

www.etimaden.gov.tr

ETIMINE SA
Bettembourg, Luxembourg
Phone: +352 520202
Email: boronmail@etimine.com
www.etimine.com

AB ETIPRODUCTS OY
Espoo, Finland
Phone: +358 9 819 444 40
Fax: +358 9 819 444 44
Email: sales@etiproducts.com 
www.etiproducts.com

ETIMINE USA INC.
Hackensack, New Jersey USA
Phone: +1 (201) 462-1200
Email: etimineusa@etimineusa.com
www.etimineusa.com

SHANGHAI ETİMADEN LTD.
Shanghai, China
Phone: +86-021-63340300
Fax: 021-33632413
Email: info@etimine.com.cn
www.etimine.com.cn

ETİMADEN ASIA PACIFIC LTD.
Hong Kong
Phone: + 852 2347 4755
Fax: + 852 2347 4796
Email: info@etimadenapac.com 
www.etimadenapac.com



ASIA PACIFIC�

Textile-Type Glass Fiber
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Textile-Type Glass Fiber
Textile-type glass fiber consists of fine fibers with high tensile 
and impact strength, which are highly resistant to chemical 
reactions, lightweight, and can be produced at a low cost. These 
fibers are obtained by drawing a glass melt using methods such 
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composite materials.
.

Textile-type glass fibers are classified according to their 
composition and functional properties. The main types that use 
boron include E, C, D, and A glasses.

E-Glass: With B203 content of 7.5%, E-glass is the most 
commonly used type among textile-type glass fibers, making up 
approximately 90% of the global glass fiber market. 

C-Glass: C-glass, which has 5% B203 and high CaO content, 
stands out for its acid-base resistance (stable in the pH 1-14 
range). This type is used in chemically corrosive environments 
(e.g., wastewater pipes, chemical storage tanks) and as 
reinforcement for bituminous roofing.

D-Glass: : D-glass has the highest boron content at 22.5% 
B203,  which provides a low dielectric constant (ε = 3.8) and high 
surface resistance  (>1014 Ω). With these properties, it plays a 
critical role in electromagnetic applications.

A-Glass: : A-glass, which contains a maximum of 6% 
B203 and 16% alkali oxides (Na2O + K2O), is used in applications 
where mechanical strength, chemical stability, and electrical 
resistance are not required.

Formula H3BO3 Na2B4O7.5H2O B2O3 Na2B4O7

Purity 99.92-101.07% 100.42-103.24% 98.85-100.30%

B2O3 56.25-56.90% 48.00-49.35% 98.00% min. 68.40-69.40%

Na2O - 21.37-21.95% 30.45-30.90%

SO4 (max.) ppm 300 135 500 300

Cl (max.) ppm 5 70 10 105

Fe (max.) ppm 4 3 35 50

Particle Size

+1.000 mm
4% max.

-0.063 mm
4% max.

+1.180 mm
4% max.

-0.075 mm
5% max.

+0.250 mm
35.00% max.

+1.600 mm
5% max.

-0.075 mm
5% max.

Bulk Density
(g/cm3) 0.892 0.966 1.10 1.27

Solubility @20°C 
(g/100g water) 4.94 3.72 2.72  2.54

Formula 2CaO.3B2O3.5H2O

B2O3 40.00±0.50%

CaO 27.00±1.00%

SiO2 4.00-6.50%

SO4 0.60% max.

As 35 ppm max.

Fe2O3 0.08% max.

Al2O3 0.40% max.

MgO 3.00% max.

SrO 1.50% max.

Na2O 0.50% max.

Particle Size
+150 µm 

0.50% max.
-75 µm

82.00% min.

Moisture 1.00% max.

Bulk Density (g/cm3) 1.00 max.

Product Information

Product Information

Parameter

Parameter Boric Acid
Etibor-48

(Borax
Pentahydrate)

Etibor-68
(Anhydrous 

Borax)

Boron Oxide 
(Glassy)

Ground
Colemanite 

(-75µm)

BORON and 
GLASS
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