|
! o
| =eE, B »

PERLITE ORE BENEFICIATION ‘LLL“L 1 U RKL/ E RLlTE
Technical Guide & Reference Document ’ The World's Local Miner
Introduction
Perlite ore beneficiation refers to the series of processing operations used to improve the quality,
consistency, purity, and industrial suitability of raw perlite ore prior to expansion processing.
Raw perlite deposits may contain impurities, oversized particles, fines, moisture variations, and non-
expandable mineral components that can negatively affect expansion efficiency and final product
performance.
Beneficiation processes are designed to optimize:

e Ore purity

o Particle size distribution

e Expansion efficiency

e Density consistency

e Thermalinsulation performance

e Moisture control

e Industrial process stability

e Final product quality
Effective beneficiation is essential for producing high-performance expanded perlite suitable for
construction, horticulture, filtration, cryogenic insulation, lightweight concrete, and industrial
applications.

1. What is Perlite Ore Beneficiation?

Perlite ore beneficiation is the preparation and upgrading process applied to raw perlite before thermal
expansion.
Main Objectives

Objective Purpose

Removal of Impurities Improved expansion quality

Particle Size Control  Uniform processing

Moisture Management Stable expansion behavior

Ore Classification Consistent product performance

Mineral Separation Improved purity

Beneficiation improves both processing efficiency and final product reliability.

2. Characteristics of Raw Perlite Ore
Raw perlite is a volcanic glass containing chemically bound water.
Typical Chemical Composition

Component Typical Range (%)

Silicon Dioxide (Si02) 70-75

Aluminum Oxide (Al203) 12-15

Potassium Oxide (K20) 3-5

Sodium Oxide (Na20) 3-5

Iron Oxide (Fe203) 0.5-2

Combined Water 2-6

The mineral composition strongly influences expansion behavior and industrial suitability.

3. Importance of Ore Quality
Raw ore quality directly affects:
o Expansion efficiency




o Bulk density

e Thermal conductivity

e Water retention behavior

e Filtration performance

e Mechanical stability
Typical Ore Quality Variables

Variable Influence

Moisture Content Expansion consistency

Impurity Level Product purity

Particle Size Heating efficiency

Combined Water Expansion potential

High-quality ore improves production stability and product consistency.

4. Mining and Raw Ore Preparation
Beneficiation begins after ore extraction.
Initial Processing Steps
1. Mining and extraction
2. Transportation
3. Primary crushing
4. Screening
5. Stockpiling
Proper raw ore handling helps preserve particle quality and minimize contamination.

5. Crushing Operations
Crushing reduces ore size for efficient classification and expansion.
Crushing Objectives
e Controlled particle size reduction
e Improved screening efficiency
e Uniform furnace feed preparation
Common Crushing Equipment
Jaw crushers
Hammer crushers
Impact crushers
Roll crushers
Careful crushing minimizes excessive fines generation.

6. Screening and Particle Size Classification
Screening is one of the most important beneficiation operations.
Screening Objectives

Objective Benefit

Uniform Particle Size Stable heating

Removal of Oversize Material Improved expansion
Fine Particle Control Reduced dust generation
Product Consistency Better quality control

Typical Particle Size Ranges
Grade Typical Particle Size
Fine 0-1mm

Medium 1 -3 mm




Grade Typical Particle Size
Coarse 3-6mm
Proper classification improves expansion efficiency.

7. Removal of Impurities
Raw perlite ore may contain non-expandable impurities.
Common Impurities

e Clay minerals

e \olcanic rock fragments

e lron-rich particles

e Organic contamination

e Dense mineralinclusions
Impurity Removal Benefits

e Improved whiteness

o Better expansion consistency

¢ Reduced furnace instability

e Improved thermal insulation performance
Higher ore purity contributes to better industrial performance.

8. Moisture Management in Beneficiation
Moisture content strongly influences expansion behavior.
Moisture Control Objectives
e Stable furnace feed
Consistent heating behavior
Improved expansion efficiency
¢ Reduced processing instability
Excessive surface moisture may negatively affect expansion quality.

9. Ore Drying Operations
Drying may be required to control moisture conditions before expansion.
Drying Advantages
e Improved storage stability
e Better furnace performance
o Reduced processing variability
e Controlled heating efficiency
Typical Drying Systems
e Rotarydryers
e Fluidized bed dryers
e Hot air drying systems
Controlled drying improves product consistency.

10. Storage and Stockpile Management
Proper stockpile management is essential for maintaining ore quality.
Storage Objectives
e Moisture protection
e Contamination prevention
e Consistent feed quality
e Stable production scheduling
Proper storage conditions improve long-term process stability.

11. Beneficiation and Expansion Efficiency




Beneficiation quality directly influences thermal expansion behavior.
Expansion Improvements from Beneficiation

Beneficiation Effect Expansion Result

Uniform Particle Size Balanced expansion

Reduced Impurities Better pore formation

Moisture Control Stable heating

Improved Purity Lower density products

Optimized beneficiation improves overall production efficiency.

12. Beneficiation and Bulk Density Control
Beneficiation contributes to stable density performance.
Typical Density Ranges After Expansion

Product Type Bulk Density (kg/m°)

Ultra Lightweight Grades 30-50

Standard Expanded Perlite 50 -120

Higher Density Grades 120-150

Uniform feed characteristics improve density consistency.

13. Beneficiation and Thermal Conductivity
Improved ore quality contributes to better insulation performance.
Typical Thermal Conductivity Values

Density (kg/m®) Thermal Conductivity (W/mK)

40 0.040
60 0.045
80 0.050

Stable expansion quality helps optimize thermal efficiency.

14. Beneficiation in Horticultural Applications
High-purity perlite products are important for horticulture and hydroponics.
Horticultural Advantages
e Improved water retention
e Betterroot aeration
e Reduced contamination risk
e Stable pH behavior
Proper beneficiation improves agricultural product quality.

15. Beneficiation in Filtration Applications
Filtration-grade perlite requires carefully controlled particle characteristics.
Filtration Objectives
e Controlled permeability
e Stable porosity
e Reduced contamination
e Uniform particle structure
Beneficiation improves filtration consistency and efficiency.

16. Environmental and Sustainability Benefits
Efficient beneficiation contributes to sustainable industrial production.
Sustainability Advantages




¢ Reduced waste generation
e Improved processing efficiency
e Lower energy consumption
e Better product consistency
¢ Reduced transportation inefficiency
Beneficiation supports environmentally responsible mineral processing.

17. Quality Control and Testing
Beneficiated ore is evaluated using standardized testing procedures.
Typical Quality Parameters
o Particle size distribution
e Moisture content
e Chemical composition
e Density characteristics
e Expansion efficiency
e Impurity analysis
Common Standards
e ASTM Standards
e |SO Standards
e EN Standards
Consistent quality control improves industrial reliability.

18. Factors Affecting Beneficiation Efficiency
Several variables influence beneficiation performance.
Main Factors

e Raw ore composition

e Moisture conditions

e Crushing efficiency

e Screening accuracy

e Drying conditions

e Storage quality

e Process control systems
Optimization of these variables improves final product quality.

19. Advantages of Proper Beneficiation
Key Benefits

e Improved expansion efficiency

e Better density consistency

e Enhanced thermal insulation

e Reduced impurities

e Stable industrial performance

e Improved product reliability

e Betterfiltration performance

e Higher horticultural quality

These advantages significantly improve the value and performance of expanded perlite products.

20. Conclusion

Perlite 17. Quality Control and Testing

18. Factors Affecting Beneficiation Efficiency
19. Advantages of Proper Beneficiation
beneficiation




ore beneficiation is a critical preparation process that directly influences expansion efficiency, product
quality, density consistency, thermal insulation performance, and industrial usability.

Proper beneficiation operations including crushing, screening, impurity removal, drying, and moisture
control help optimize raw ore quality and improve final expanded perlite performance.

Effective beneficiation contributes to stable industrial production and supports a wide range of
applications including construction insulation, lightweight concrete, horticulture, filtration, cryogenic
insulation, and sustainable engineering systems.

Expanded perlite remains one of the most versatile lightweight industrial minerals used in modern
engineering and agricultural technologies.

Disclaimer

The information contained in this document is provided for general technical guidance purposes only.
Actual beneficiation performance and product characteristics may vary depending on raw ore
composition, processing technology, operating conditions, and industrial production parameters.
Users should conduct their own technical evaluations for specific applications.
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