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Introduction
pH value and chemical stability are critical technical characteristics of expanded
perlite and directly influence its industrial performance, durability, environmental
compatibility, and application suitability.
Expanded perlite is a naturally occurring volcanic glass that becomes highly porous
when heated rapidly at elevated temperatures. Due to its silica-rich composition and
chemically inert structure, expanded perlite demonstrates excellent chemical stability
across a wide range of industrial applications.
The pH behavior and chemical resistance of perlite are particularly important in:

e Horticulture

e Construction materials

« Filtration systems

e Cryogenic insulation

o Lightweight fillers

e Industrial process applications
Understanding the chemical stability of perlite is essential for ensuring long-term
product reliability and performance.

1. What is pH?
pH is a numerical scale used to indicate the acidity or alkalinity of a material.
pH Scale

pH Classificatio
Value n

Below 7 Acidic

7 Neutral

Above 7 Alkaline
Expanded perlite is generally considered chemically neutral to slightly alkaline.

2. Typical pH Range of Expanded Perlite
The pH value of expanded perlite depends on:
e Raw ore composition
e Mineral impurities
e Production conditions
» Particle size distribution
e Testing methodology
Typical pH Values
Product Type Typical pH Range
Expanded Perlite 6.5-7.5
Horticultural
Perlite 6.5-72
Neutral to slightly

Industrial Grades alkaline




These values make perlite suitable for a wide variety of industrial and agricultural
applications.

3. Chemical Composition of Perlite

Expanded perlite primarily consists of amorphous volcanic glass rich in silica.
Typical Chemical Composition

Typical Range

(%)

Silicon Dioxide (Si02) 70-75

Aluminum Oxide

(A1203)

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)

The high silica content contributes significantly to chemical stability.

Component

12-15

01-1

4. Chemical Stability of Expanded Perlite
Expanded perlite is generally considered chemically inert under normal industrial
conditions.
Key Chemical Stability Characteristics
e Resistant to biological degradation
e Non-reactive under normal conditions
e Stable across wide temperature ranges
e Resistant to mold and microbial growth
e Non-combustible
e Long-term structural stability
These characteristics make perlite suitable for long-term industrial applications.

5. pH Stability in Horticultural Applications
Perlite is widely used in horticulture because of its stable and near-neutral pH.
Horticultural Advantages

e Compatible with most plant species

» Does not significantly alter soil pH

e Supports nutrient balance

e Provides stable root environment

e Improves aeration and drainage
The neutral behavior of perlite makes it highly suitable for hydroponics and
greenhouse cultivation.

6. Chemical Stability in Construction Applications
Expanded perlite demonstrates excellent compatibility with cementitious and
gypsum-based systems.




Typical Construction Applications

e Lightweight concrete

e Gypsum plasters

e Insulation boards

e Fireproofing materials

e Roofinsulation systems

e Acoustic products
Advantages in Construction Systems

e Stable long-term performance

e Non-corrosive behavior

o Excellent durability

e Fire resistance

e Low chemical reactivity

7. Chemical Resistance Properties

Expanded perlite exhibits resistance to many industrial environments.
Typical Resistance Characteristics

Exposure Type Performance

Water Excellent
Mild Acids Generally
stable
Mild Alkalis ~ cenerally
stable
Organic Stable
Solvents
Biological .
Activity Resistant

Performance may vary depending on concentration, temperature, and exposure
duration.

8. pH and Filtration Applications
The chemical neutrality of perlite is particularly important in filtration systems.
Filtration Advantages

e Low chemical interaction

e Stable filtration behavior

¢ Minimal contamination risk

o Suitable for sensitive processing systems
Expanded perlite is widely used in:

e Beverage filtration

e Pharmaceutical filtration

e Food processing

e Chemical processing

* Wastewater treatment

9. Chemical Stability in Cryogenic Insulation




Expanded perlite is commonly used in cryogenic insulation systems because of its
stable mineral structure.
Cryogenic Advantages
e Stable at extremely low temperatures
e Low thermal conductivity
« Non-reactive structure
e Long service life
e Resistant to thermal cycling
Typical applications include:
e LNG storage tanks
e Industrial gas systems
¢ Double-wall insulation systems

10. Thermal Stability
Expanded perlite exhibits excellent thermal stability due to its mineral composition.
Thermal Characteristics

Typical
Property Performance
Non-combustibility Excellent
High Temperature
Reiistanc}: Excellent
Thermal Stability High
Dimensional Stability Good

Perlite remains stable across a broad range of operating temperatures.

11. Biological Stability
Expanded perlite is resistant to:

e Mold growth

e Bacterial activity

e Insect damage

» Biological decomposition
This contributes to:

e Long-term durability

e Hygienic performance

o Stable industrial behavior

12. Testing Methods for pH and Chemical Stability
pH and chemical stability are evaluated using standardized laboratory procedures.
Common Testing Methods
e Water suspension pH testing
e Chemical exposure testing
e Thermal stability analysis
e Durability evaluations
Typical Standards
e ASTM Standards
e ISO Standards




o EN Standards
Standardized testing ensures reliable industrial performance data.

13. Factors Affecting Chemical Stability

Several variables influence the chemical behavior of perlite.

Raw Ore Composition

Different geological deposits may exhibit different impurity levels.
Expansion Conditions

Proper expansion improves structural stability.

Particle Size Distribution

Surface area influences chemical interaction behavior.
Environmental Exposure

Long-term exposure conditions may affect performance.

14. Environmental and Sustainability Benefits
Expanded perlite contributes to environmentally sustainable industrial systems.
Sustainability Advantages

e Naturally occurring mineral

e Long service life

e Chemically stable structure

e Recyclable material

e Energy-efficient insulation performance

e Low environmental impact

15. Advantages of Neutral pH and Chemical Stability
Key Benefits

¢ Wide industrial compatibility

e Long-term durability

e Stable product performance

e Safe horticultural use

e Low maintenance requirements

e Reduced chemical interaction risk

e Excellent environmental compatibility

16. Conclusion

The neutral to slightly alkaline pH and excellent chemical stability of expanded perlite
make it one of the most versatile industrial minerals used in construction,
horticulture, filtration, cryogenic insulation, and lightweight industrial applications.
Its chemically inert structure, thermal stability, and resistance to biological
degradation contribute to long-term performance, reliability, and industrial efficiency.
Proper understanding of pH behavior and chemical stability is essential for selecting
the appropriate perlite grade for specific 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, particle size distribution, and application
conditions.
Users should perform their own technical evaluations for specific applications.
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TurkPerlite is a perlite miner, manufacturer and exporter based in Turkiye, operating a perlite mining
area in Cankiri and supplying raw, processed and expanded perlite to international markets.
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