
 

 

 

Powder Dispersion Guide - Methods, 
Media, and Troubleshooting 

 

Introduction to Powder Dispersion 

Powder dispersion is the process of separating and evenly distributing solid particles 
within a liquid or gas medium. Achieving stable dispersion is crucial for accurate particle 
size measurements, optimal formulation stability, and consistent performance across 
various applications. 

 

Comparison of Dispersion Techniques 

Different dispersion techniques offer varying degrees of efficiency depending on particle 
size, material properties, and application requirements. Below are some of the most 
commonly used methods: 

1. Mechanical Stirring: 

• Best suited for soft or fragile particles. 

• Low shear force prevents particle breakage. 

• Ideal for preliminary dispersion and solubility testing. 

• Limitations: Ineffective for cohesive or hard agglomerates. 

 

2. Ultrasonic Dispersion: 

• Uses high-frequency sound waves to induce cavitation and break agglomerates. 

• Suitable for nanoparticles and fine powders. 

• Can generate heat, requiring controlled use. 

• Formula: 

o Energy Density (W/m³) = Power (W) / Volume (m³) 

 

 



 

 

 

3. High-Shear Mixing: 

• Employs rotor-stator systems to apply intense mechanical energy. 

• Effective for dispersing paints, pastes, and ceramic slurries. 

• Risk of overheating, which can degrade the dispersion quality. 

• Formula: 

o Shear Rate (γ) = Rotational Speed (rpm) × Radius (m) 

 

4. Milling and Bead Grinding: 

• Efficient for breaking down coarse or aggregated particles. 

• Used in large batch processes for viscous slurries. 

• Particle size may reduce, affecting the consistency of analytical results. 

 

Stabilizer Selection Tips 

Stabilizers help maintain dispersion stability by preventing particle agglomeration. The 
choice of stabilizer depends on the particle’s surface chemistry and the dispersion 
medium. 

 
Common Stabilizers: 

• Sodium Dodecyl Sulfate (SDS): Enhances electrostatic repulsion. 

• Polyvinylpyrrolidone (PVP): Ideal for stabilizing nanoparticles. 

• Poloxamers: Provide steric stabilization. 

 

Key Formula: 

• Zeta Potential (ζ) = (2 × η × V) / (ε × ε₀) 

o η: Viscosity 

o V: Electrophoretic velocity 

o ε: Dielectric constant 

o ε₀: Vacuum permittivity 



 

 

 

Zeta Potential Interpretation 

The zeta potential indicates the degree of electrostatic repulsion between particles. 
Values above ±30 mV generally indicate good stability. 

 

Guideline for Stability: 

• |ζ| > 30 mV: Stable suspension 

• 10 mV ≤ |ζ| ≤ 30 mV: Moderate stability 

• |ζ| < 10 mV: Risk of flocculation 

 

Common Dispersion Issues and Solutions 

 

1. Re-agglomeration: 

o Increase stabilizer concentration. 

o Adjust pH to enhance electrostatic repulsion. 

 

2. Foaming: 

o Reduce mixing speed or add defoamers. 

 

3. Inconsistent Particle Size Readings: 

o Filter out large contaminants before analysis. 

 

4. Shear Damage: 

o Opt for gentler mixing methods when processing fragile materials. 

 

 

 

 



 

 

 

References and Further Reading 

For a detailed understanding of dispersion methodologies and stability control, consult 
the following resources: 

• ISO Standards for Powder Dispersion 

• ASTM Standards on Dispersion Techniques 

• Peer-reviewed articles on advanced dispersion methods 

 

https://www.iso.org/
https://www.astm.org/

