6th ERA-Chemistry Flash Conference
Roscoff (France), 28 Feberuary « 4 March 2010

“EXTREME CHEMICAL EFFICIENCY:
DRIVING TO THE LIMITS"
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The multiscales
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Chemical and Process Engineering is now concerned with the understanding and
development of systematic procedures for the design and operation of chemical process
systems, ranging :

FROM where chemicals have to be synthesize
and characterize at the molecular-level

TO continuous and batch processes

Jean-Claude Charpentier & Reko Leino 6th Flash Conference 28th February — 3rd March 2010 Roscoff



Challenges for modeling in chemical engineering
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The length and time scales covered in the multiscale approach
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Figure 1. The Length and Time Scales Covered in the Multiscale Approach.

Organizing levels of complexity

Jean-Claude Charpentier & Reko Leino 6th Flash Conference 28th February — 3rd March 2010 Roscoff



I I

Nano-scale || Micro-scale | | Meso-scale | | Macro-scale Mega-scale

Molecular Particles Reactors Production Environment
> > ., N
Processes Droplets Exchangers Units Atmosphere
Actives sites |« Bubbles . | Separators <« <« Oceans
Particles Plants Soil
wetting Pumps oils
*MOLECULAR STRUCTURE
betwee “FLUID DYNAMICS between —— | PROCESS
‘REACTION *  BUSINESS

Transforming the MOLECULES INTO MONEY

TO UNDERSTAND and to DESCRIBE the relationship between events at NANO and MICRO-
scales to better convert MOLECULES onto USEFUL PRODUCTS at the PROCESS-scales
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Organising levels of complexity with an integrated approach of phenomena
and simultaneous and coupled processes from the with known structure

and function up to the (ecoproduct) with the desired
(Charpentier Computers and Chemical Engng (2009,33,936)
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