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Why is ¢,,, an important quantity in industrial processing of dense suspensions?
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Suspensions

D. J. M. Hodgson, M. Hermes, E. Blanco and W. C. K. Poon, “Granulation and suspension rheology:
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A unified treatment,” Journal of Rheology, vol. 66, p. 853-858, August 2022.

E. Blanco, D. J. M. Hodgson, M. Hermes, R. Besseling, G. L. Hunter, P. M. Chaikin, M. E. Cates, |. Van

Damme and W. C. K. Poon, “Conching chocolate is a prototypical transition from frictionally

jammed solid to flowable suspension with maximal solid content,” Proceedings of the National

Academy of Sciences, vol. 116, p. 10303-10308, May 2019.
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Key Points

The jamming point, ¢,,, controls the
transition from suspensions to
granules

Usually, these states are researched
by separate communities

¢m a key parameter in suspension
rheology and granule properties

Many applications operate close to ¢,
so being able to predict it for new
formulations or with feed stock
variability is essential for industry

Some products, e.g., chocolate
traverse the jamming transition during
production and directly influences
processing energy
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Current methods for measuring ¢, and their limitations

Multi-sample rheology is tried and tested for complex systems,
BUT itis...
* Relatively slow to collect data
* Expensive, delicate equipment not well suited to
production environments
* Requires expertise in sample loading and data
interpretation
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Key Point

Rheology is the best way to accurately measure
¢, in the lab, but it is time consuming and
requires operator expertise. We need a new,
high throughput method for measuring ¢,,, in
industrial settings.




Investigating mixer-torque rheometry as a high throughput method for determining ¢,
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Key Point
Mixer-torque rheometry is a promising technique
™ to determine ¢, rapidly in industrial settings for
Kitchen mixer Bespoke equipment .
a range of system complexity and does not
sz require expensive equipment or expert operators
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Measure power vs ¢: peak in power indicates ¢,

*  We will investigate mixer torque rheometry to measure ¢,, for complex industrial systems
* Volume fraction ¢ calculated by converting mass fraction via material density

*  We will explore both liquid-to-solid and solid-to-liquid addition

Many different types of * Jamming point determined using mixer-torque rheometry will be compared to standard
equipment available multi-sample shear rheometry to assess accuracy across complex systems




Proposed research overview & work packages
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High Throughput Measurement of Particle Jamming: Project Summary
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Capable of handling

Flexible, robust, cheap
measurement equipment

complex industrial 4

systems

Deliverables:
1. Ahigh-throughput methodology with

/ which to identify jamming in
particulate suspensions

i 2. Technique explored and validated in a
range of complex systems

| > —> | 3. Company-specific systems tested
using new technique and validated
using best-in-class research methods

0 10 20 30 40 50 60 70 4. Regularreporting and dissemination

Time (min) of understanding to accelerate
/ 4 industry adoption of new
Project is designed with methodologies.

Edinburgh team has

industrial adoption at its

significant suspension
expertise and industry
collaboration experience

core. Round robin activity
facilitates direct industry —
input and rapid feedback
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