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Presentation overview

e What are complex fluids?

e Edinburgh Complex Fluids Partnership

e (Case study: making chocolate

e Sustainability and Reformulation
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What are complex fluids?
Liquids with bits in...

Interfaces

Particles Emulions




Soft matter physics

Length scale (m)

" £180 billion " £28 bilﬁon\

Per year UK net sales of Size of UK Food and
formulated products Drink sector

Source: Knowledge Transfer Network 2018/ Qource: Food & Drink Federation 2018/




Edinburgh Complex Fluids Partnership
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Leading global centre for physics-driven formulation
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e Setupin 2012

e Worked with >50 companies

e SMEs to global blue-chip organisations
e Work across all sectors

* Projects range from 3 days to 3 years

e Consultancy, contract research and collaborative research
e Access a range of funding mechanisms

e Dedicated team of post-docs and academics




Edinburgh Complex Fluids Partnership

I
I
Industry facing i University facing
I
I 5
e Help solve industry problems * REF impact cases
* Novel scientific problems

 Improve product performance &

consumer experience
* Provide new employment

opportunities within academia

* |nnovation and reformulation

Two-way knowledge exchange: problems and solutions
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Edinburgh Complex Fluids Partnership
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Edinburgh Complex Fluids Partnership
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Agrochemicals Personal Care

BRAND

COMPANY

Conching
Wet milling
Comminution
Incorporation
Refining




Edinburgh Complex Fluids Partnership

e Solutions to problems may exist in other sectors

Sausage skins <€<——> Opthalmics

Caramel <—> Glass composites

e New understanding applicable across sectors

Chocolate > Concrete

e Fundamental understanding and exposure to
ideas from other sectors enables innovation
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Case study: making chocolate




Case study: making chocolate
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Case study: making chocolate 0
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Mari et al., Journal of Rheology 58.6 (2014): 1693-1724.




Case study: making chocolate
Engineering maximum packing
e Final stages of chocolate making — lecithin is added

 Conventional understanding: promotes wetting of sucrose surfaces, steric stabiliser
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Lecithin in fact reduces friction between sucrose particles




Case study: making chocolate

Engineering maximum packing

Mixing time
e Conching —dry powder to smooth, flowing chocolate
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Case study: making chocolate

Engineering maximum packing
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Conching increases ¢, by breaking up aggregates




Beyond chocolate
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Cazacliu B, Roquet N (2009) Concrete mixing kinetics by
means of power measurement. Cem Concr Res 39:182-194.




Superplasticisers in high-strength concrete

e Superplasticisers reduce water by up to 15%

e Conventional understanding: steric stabilisers

Perhaps acts as a friction modifier

Enable higher solid content whilst retaining flowability

Rock salt
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hydroxide
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Sustainability and reformulation

 General trend across many sectors — regulation,
consumer awareness, innovation

) 5’?’% Clean Home. Clean Planet. Clean Future.

g’%"@v “aim to replace 100% of the carbon derived from
UN,QWW fossil fuels in our Home Care formulations...by 2030.”

* Problem: existing formulations no longer work,
function of ingredients not well understood

e Lots of work to be done

e Good news for early-career formulation scientists!




Formulating physics, clarifying complexity
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