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Calcium Carbonat crystals

Gold plates

Urea Needles

Iron Oxide Nanomagnets

Calcium Carbonate Nanoneedles

Barium Sulfate Nanobricks

Crystal Properties
• Size 
• Shape
• Composition
• Morphology
• Hardness
• Surface Structure

Applications
• Surface coatings

• Ceramic materials
• Catalyst 

• Pharmaceuticals
• Semiconductors
• Magnetic liquids

Material                      → Process                  → Product

• Molecular Simulation

• Mesoscale simulation

• Process Level Simulation

Theory Experiment
• Micro/Mini-Emulsion droplets

• Flask

•Reactor

•Miniplant/Microplant

Systems approach combining theory and experiments
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A

Mass transfer Reaction
A + B → C

GrowthNucleation Agglomeration

B C C C

Simulation sensor models

sim. state x

simulated output s

disturbance w disturbance vProcess
Reactorinput u Sensor

state x

+
measuring output s

+
-

corrector

State estimator

Application requirements   → Process Analysis & Design   → Product Properties    

Model Refinement

Model Validation

Model Discrimination

Model Building

AgglomerationAccumulation Growth Convection+Diffusion Breakage
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Parameter Validation

Parameter Estimation

Data Analysis

Sensitivity Analysis

Model Building

Process
Analysis & Design

Crystal Populations

Parameter Validation


