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DSM RESOLVE

R&D SOLUTIONS

Chemical Engineering, Modelling and Physical Properties

Process design and improvement

Process design, efficient management and process improvement are
essential steps in cost-effective manufacturing. Based on a wide variety of
internal DSM processes, DSM Resolve can develop chemical reactors and
downstream processes for many product types - from small to large scale.
Experimental validation of specific steps and (process) modelling are
combined if necessary. Simple and more elaborate methods are used to
minimise operational or investment costs. We have a wide variety of process
modelling tools available to analyse and optimise the utility needs, logistics,
batch performance and cost structure of a process.

Product design and improvement

Product properties can be designed and improved using our modelling
and experimental methods. Product performance can, for example, be
enhanced by changing a crystallisation process, by using a coating or by
carrying out an after treatment, such as milling, sieving, sifting or granula-
tion. Take advantage of our extensive expertise on a wide variety of solid
products.

Process troubleshooting

When a process does not behave as it should, our expertise can be used to
analyse the problems and suggest improvements. The combined expertise
of reaction engineers, separation technologists and solids processing
experts can be used to quickly remedy problems on an operational level.
In many cases, we can suggest improvements as well.

Solid product testing and handling

Handling solid products is complex. We have lab and pilot facilities and a
vast amount of experience in product testing and handling. Are you finding
cake or lump formation in a packaged product? We can test this, suggest
improvements and make small samples for further analysis. Does your
product stick to the bunker and does it have bad flow characteristics?
We might be able to propose a better design or improve your product
properties.

Properties for specific applications

The quality of a product is often proven only after it has been applied.
Unfortunately, application testing is usually difficult, time-consuming, vague
or unable to provide specific information on how to improve the product.
We can apply a range of analytical techniques to investigate the important
parameters of an application and translate these into concrete physical
properties. We can measure most of these parameters in house.

Education and consultancy

Our experts give specific lectures in courses on chemical engineering and
process safety. You can consult with us to obtain short, direct answers to
specific questions.
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What can we do for you?

Physical chemistry

Predicting physical properties of new compounds or mixtures
Solvent selection using advanced molecular tools and
experimental methods

Measurement of gas solubility

Measurement of absorption/ desorption of solvents in polymers
High-pressure phase measurements and product formulation
Surface characterisation: surface tension, adsorption, wetability,
zeta potential,

Specific surface area, contact angle, foam characterisation
Small-scale facilities lab-scale: formulations and product develop-
ment, for example crystallization/precipitation, emulsification,
dispersion, powder (coating), mixing, spray drying, agglomeration,
pelleting, liquid/solid separation, centrifugation, grinding/sifting

Particle properties

Particle size analysis: laser diffraction, automated image analysis,
sieving, light

Microscopy

Particle shape analysis: light microscopy, automated image analysis
Powder characterisation: powder flow behaviour (Carr test, Jenike
tester, Schulze ring shear tester), caking, hygroscopic behaviour,
bulk densities, dustiness, electrostatic charging, rate of dissolution,
segregation behaviour

Unit operation performance
Small-scale facilities crystallisation lab: determination of solubility
and nucleation,
Growth and nucleation kinetics, filtration and centrifugal behaviour
Mixing performance: characterisation of mixing on different scales,
static mixing, multiphase mixing, powder mixing, modelling by
computational fluid dynamics
Separations: wide range of distillation test equipment, testing of
packaging for distillation and extraction, membrane selection and
performance, filtration test

Large-scale testing and sample manufacturing
Mini-plant solids technology: pneumatic transport, milling,
granulation, compaction, sifting, silo testing

Process modelling
ASPEN suite
Heat and material balances
Energy optimisation analyses
Detailed unit operation models (steady state and dynamic)
Models for online systems
Logistics modelling
Advanced planning and scheduling models
Systems for improved technological software accessibility

Extend your efforts

Our unigue approach can extend your efforts to new heights. Lower costs,
shorten turnaround and result in better end products. At DSM
Resolve, we provide practical solutions based on high-end expertise in
products and processes. We also bring flexibility and open minds to the
tasks, which allow us to develop creative solutions to your toughest chal-
lenges.
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