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Introduction
Particle size distribution is one of the most critical technical parameters of expanded perlite and
directly influences thermal insulation, water retention, filtration efficiency, density behavior, flowability,
and industrial performance.
Expanded perlite is produced by rapidly heating raw volcanic perlite ore to high temperatures, causing
the trapped water molecules inside the material to vaporize and create a highly porous cellular
structure.
After expansion, the material is classified into different particle size grades according to industrial
application requirements.
Proper particle size selection is essential for achieving optimum performance in:

e Construction materials

e Horticulture

e Filtration systems

e Cryogenic insulation

e Acoustic products

o Lightweight industrial applications

1. What is Particle Size Distribution?
Particle size distribution refers to the proportion of particles within specified size ranges in a perlite
product.
The distribution profile determines:

e Packing behavior

e Bulk density

e Air permeability

o Water retention

o Filtration performance

e Thermalinsulation efficiency

e Surface area characteristics
Particle size is typically expressed in:

e Millimeters (mm)

e Microns (um)

e Meshsizes

2. Typical Expanded Perlite Particle Size Grades
Grade Typical Particle Size
Ultra Fine <0.5mm

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

Super Coarse 6 mm +
The appropriate grade depends on the intended industrial or agricultural application.

3. Particle Size and Bulk Density Relationship
Particle size distribution strongly affects bulk density.

Particle Size Density Behavior
Fine Higher density




Particle Size Density Behavior
Medium Balanced density
Coarse Lower density

Fine particles pack more tightly, increasing bulk density.
Coarse particles create larger air voids, reducing density and improving insulation performance.

4. Particle Size and Thermal Insulation
Coarser perlite grades generally provide improved thermal insulation due to increased air volume within

the structure.
Thermal Insulation Characteristics

Particle Grade Insulation Performance

Fine Moderate
Medium High
Coarse Very High

Selection of the proper particle size is importantin:
e Lightweight concrete
e Roofinsulation
e Fireproofing systems
e Insulation boards
e Industrialinsulation products

5. Particle Size and Water Retention
Particle size significantly affects water retention and aeration characteristics.
Typical Horticultural Performance

Grade Water Retention Aeration

Fine High Moderate
Medium Balanced High
Coarse Moderate Very High

Fine grades retain more water due to higher surface area.
Coarse grades improve root aeration and drainage.

6. Particle Size Distribution in Filtration Applications
Perlite filter aids require carefully controlled particle size distribution.
Filtration Characteristics

Particle Size Filtration Behavior

Fine Higher filtration efficiency
Medium Balanced flow rate
Coarse Higher permeability

Perlite filtration products are commonly used in:
o Beverage filtration
e Pharmaceutical filtration
e Food processing
e Chemical processing
o Wastewater treatment

7. Particle Size in Construction Materials
Particle size selection directly influences the performance of construction products.
Typical Applications




Fine Grades

e Smooth plasters

e Joint compounds

e Surface finishing materials
Medium Grades

e Lightweight concrete

e Insulation plasters

e Acoustic panels
Coarse Grades

e Loose-fillinsulation

¢ Roof insulation

e Industrial thermalinsulation

8. Cryogenic Insulation Applications
Cryogenic-grade perlite requires carefully controlled particle size distribution to maximize insulation
efficiency and flowability.
Important Cryogenic Parameters
e Low thermal conductivity
e Stable bulk density
High flowability
Controlled dust levels
e Low moisture content
Expanded perlite is widely used in:
e LNG storage tanks
e Industrial gas storage systems
e Double-wall cryogenic insulation systems

9. Particle Shape and Surface Characteristics
Expanded perlite particles exhibit:
e lrregular shapes
e Cellularinternal structure
e High porosity
e Large surface area
These properties contribute to:
e Lightweight performance
e Water retention
e Thermalinsulation
e Acoustic absorption

10. Testing Methods for Particle Size Distribution
Particle size distribution is typically measured using standardized testing methods.
Common Test Methods
e Sieve analysis
e Laser diffraction analysis
e Particle size grading systems
Typical Standards
e ASTM Standards
e |SO Standards
o EN Standards
Standardized testing ensures consistent industrial performance.

11. Factors Affecting Particle Size Distribution




Several production variables influence the final particle size distribution.
Main Factors

Raw Ore Characteristics

Different deposits exhibit varying crushing and expansion behavior.
Crushing Process

Pre-expansion crushing affects the final particle range.

Expansion Technology

Expansion conditions influence particle breakage and structure.
Classification Systems

Screening and grading systems determine final commercial grades.

12. Industrial Advantages of Optimized Particle Distribution
Key Benefits

e Improved thermal efficiency

e Better water retention control

e Enhanced flowability

e Consistent product quality

e Improved filtration performance

e Better acoustic insulation

e  Optimized lightweight performance

13. Typical Industrial Specifications

Application Preferred Particle Size
Horticulture Medium / Coarse
Filtration Fine / Medium
Construction Medium

Cryogenic Insulation Medium / Coarse

Acoustic Products Medium

Loose-Fill Insulation Coarse

Actual specifications may vary according to industrial requirements.

14. Storage and Handling Considerations
Particle size distribution can be affected by:
e Excessive handling
e Mechanical breakage
e Moisture exposure
e Transportation conditions
Proper handling helps maintain product consistency.

15. Environmental and Sustainability Benefits
Expanded perlite contributes to sustainable industrial applications through:
e Lightweight transportation
o Energy-efficient insulation
e Reduced structural loads
e Longservice life
e Recyclable mineral composition

16. Conclusion




Particle size distribution is one of the most important technical characteristics of expanded perlite and
significantly influences thermal insulation, filtration performance, water retention, density behavior, and
industrial usability.

Proper selection and control of particle size distribution are essential for achieving optimal
performance across construction, horticulture, filtration, cryogenic insulation, and industrial
applications.

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,
classification methods, and application conditions.

Users should conduct their own technical evaluations for specific applications.
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