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Introduction

Perlite is a naturally occurring volcanic glass containing trapped water molecules. When rapidly
heated to temperatures between 850°C and 1100°C, the raw perlite expands up to 20 times its
original volume due to the vaporization of internal moisture.

Expanded perlite is lightweight, chemically inert, non-combustible, thermally insulating, and
highly porous, making it suitable for a wide range of industrial, construction, horticultural,
filtration, cryogenic, and specialty applications.

1. Chemical Composition of Perlite
The chemical composition of perlite varies depending on the geological deposit.

Component Typical Range (%)

Silicon Dioxide (SiO2) 70-75

Aluminum Oxide (Al203) 12-15

Potassium Oxide (K20) 3-5

Sodium Oxide (Na20) 3-5

Iron Oxide (Fe203) 0.5-2

Calcium Oxide (CaO) 0.5-1.5

Magnesium Oxide (MgO) 0.1 -1

Combined Water 2-6

The high silica content contributes to thermal resistance and chemical stability.

2. Physical Properties of Expanded Perlite

Property Typical Value
Color White to off-white
Particle Structure Cellular/ porous
Bulk Density 30-150 kg/m°®
Moisture Content <1%

pH 6.5-7.5

Water Absorption High
Thermal Conductivity 0.040 - 0.060 W/mK

Softening Point Approx. 870°C
Melting Point Approx. 1260°C
Combustibility Non-combustible
Odor Odorless

Expanded perlite exhibits low density combined with high thermal efficiency.

3. Thermal Insulation Properties

Perlite is widely used as a thermal insulation material due to its low thermal conductivity and
high temperature resistance.

Typical Thermal Conductivity Values

Density (kg/m3) Thermal Conductivity (W/mK)

40 0.040

60 0.045




Density (kg/m3) Thermal Conductivity (W/mK)

80 0.050
100 0.055
Key Advantages

e Excellentthermalinsulation

e Stable performance at elevated temperatures

o Fireresistant

e Lightweight structure

e Long-term dimensional stability
Typical applications include:

e Industrial insulation

e Cryogenic insulation

e Chimney systems

e Lightweight construction products

e Fire-resistant panels

4. Water Retention and Porosity
Expanded perlite has a highly porous structure that provides excellent water retention and
aeration.
Typical Water Retention Capacity
Grade Water Retention (%)
Fine Grade 200-300
Medium Grade 150 - 250
Coarse Grade 100-180
This makes perlite highly suitable for:
e Hydroponics
e Greenhouse cultivation
e Soil conditioning
e Root aeration
e Seed germination

5. Fire Resistance
Perlite is classified as a non-combustible mineral material.
Fire Performance Characteristics
Property Performance
Combustibility Non-combustible
Smoke Generation None
Toxic Gas Emission None
Fire Resistance Excellent
Perlite-based materials are commonly used in:
o Fireproof plasters
e Firedoors

o Passive fire protection systems
e High-temperature insulation systems

6. Acoustic Performance
The porous structure of perlite contributes to sound absorption and acoustic insulation.
Typical Acoustic Applications

e Acoustic ceiling panels




o Lightweight acoustic plasters
e Sound insulation boards
¢ Wallinsulation systems
Perlite helps reduce airborne sound transmission and improves indoor acoustic comfort.

7. Particle Size Distribution
Expanded perlite is available in different grades depending on the intended application.

Grade Typical Particle Size

Fine 0-1mm
Medium 1-3mm
Coarse 3-6mm

Super Coarse 6 mm +

Selection of particle size depends on:
Density requirements

Water retention needs
Filtration efficiency

Thermal insulation targets

8. Industrial Applications of Perlite
Construction Industry

e Lightweight concrete

e Gypsum plasters

e Insulation boards

e Fireproofing systems

e Roofinsulation
Horticulture

e Soilamendment
Hydroponic systems
Root aeration

o Water retention enhancement
Cryogenic Insulation
Expanded perlite is widely used in LNG and industrial gas storage systems.
Filtration
Perlite filter aid is used in:

o Beverage filtration

e Pharmaceutical filtration

e Chemical processing

o Wastewater treatment

9. Advantages of Expanded Perlite
e Lightweight
¢ Non-toxic
e Chemically inert
e Environmentally friendly
e Recyclable
e Non-combustible
o Excellentthermalinsulation
e High porosity
e Good acoustic properties
e Resistantto mold and pests




10. Storage and Handling
Storage Conditions
e Storeindry conditions
o Protect from excessive moisture
e Avoid contamination
Handling Recommendations
e Minimize dust generation
e Use adequate ventilation
o Wear dust mask when necessary

11. Environmental Information
Perlite is a naturally occurring mineral and is generally considered environmentally safe.
Environmental Characteristics
e Inert mineral material
e No hazardous decomposition under normal conditions
Recyclable in many applications
e No known environmental toxicity

12. Technical Standards and References
Perlite products may be evaluated according to various international standards depending on
the application.
Common References
e ASTM Standards
e EN Standards
e |SO Standards
Perlite Institute Technical References

13. Conclusion

Expanded perlite is one of the most versatile industrial minerals due to its lightweight structure,
thermal efficiency, chemical stability, fire resistance, and high porosity.

Its broad application range across construction, horticulture, filtration, cryogenic insulation, and
industrial sectors makes perlite a highly valuable material for modern engineering and
sustainable industrial solutions.

Disclaimer

The information contained in this document is provided for general technical guidance purposes
only. Actual product properties may vary depending on raw material source, expansion
technology, particle size distribution, and production conditions.

Users should perform their own technical evaluations to determine suitability for specific
applications.
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