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AIMS AND SCOPE

Chemical engineering enables the transformation of natural resources and energy into
useful products for society. It draws on and applies natural sciences, mathematics and
economics, and has developed fundamental engineering science that underpins the
discipline.

Chemical Engineering Science (CES) has been publishing papers on the fundamentals
of chemical engineering since 1951. CES is the platform where the most significant
advances in the discipline have ever since been published. Chemical Engineering Science
has accompanied and sustained chemical engineering through its development into the
vibrant and broad scientific discipline it is today.

We welcome manuscripts presenting cutting-edge research, of either an experimental or
a theoretical nature. While centered in chemical engineering, manuscripts will often
have scope that cuts across disciplines, ranges across scales, from the molecular level to
the plant level, with impact not only specific research questions but also in global issues.
Critical reviews of cutting-edge developments are also considered. Papers submitted to
Chemical Engineering Science are assessed by the editorial board via a thorough peer-
review process only with regard to their quality and potential for fundamental and
long-lasting contribution to chemical engineering.

Chemical Engineering Science classifies research into the following main fields: Biochemical
engineering, Materials synthesis and processing, Particle technology, Process systems
engineering, Reaction engineering and catalysis, Separation processes, Thermodynamics
and Soft matter, and Transport Phenomena including Fluid Mechanics. Application areas
covered by the journal include Chemicals, Minerals, Energy and Fuels, Water,
Environment, Sustainability, Food, Medicine including Pharmaceuticals, and other areas
to which chemical engineering applies.

Biochemical engineering — chemical engineering interfacing with the life sciences,
including:
o the application of modern tools such as protein and enzyme engineering in
biochemical engineering;
e systems biology;
e the use of biology to effect a transformation of material;
e waste treatment;
e bio-reaction engineering;
e high-throughput process development;
e simulation of molecular and process performance;
e downstream processing;
e bioreactor modeling.

Materials synthesis and processing

e Chemical engineering of materials synthesis, characterization, design, control,
and scale up of materials synthesis

e Reverse materials engineering (i.e. process-informed definition of materials
properties)

e Materials screening and selection

e Materials including particles/nanoparticles, thin films, membranes, multifunc-
tional materials, hierarchical porous structures.

e Synthesis methods include chemical vapor deposition, atomic layer deposition,
hydrothermal synthesis, colloidal synthesis,
self- and directed assembly, among others

o Synthesis-structure-function relationships of materials or material classes

e Nucleation and growth (or formation) mechanisms of materials

Particle technology — Chemical engineering process steps to manipulate the
properties of particles and particulate systems:
e Flow measurement and tomography of particulate processes;
e Fluidization and fluid-particle systems;
e Novel particle synthesis, surface functionalization, production, and character-
ization;
e Modeling and simulation for fluid dynamics of particulate systems in chemical
processes;
e Nucleation, growth, breakage and aggregation, particle population dynamics.

Process systems engineering
e Simulation, analysis, synthesis, optimization, and control of (bio-)chemical
process systems based on mathematical modeling approaches;
e Advanced modeling strategies for all levels of the process systems hierarchy
(molecular level, phase level, process unit level, plant level; enterprise level);
e Advanced methods for model and parameter identification;
e Methods for the design of experiments in chemical engineering.

Reaction engineering and catalysis
Simulation and experiments on
reaction kinetics;
catalyst synthesis, characterization and application;
reactor design;
process reaction intensification;
multifunctional, micro- and multiphase reactors;
molecular and quantum scale phenomena;
density functional theory;
multiscale modeling;
transport phenomena related to multiphase reactors.

Separation processes

general principles: phase equilibria, mass transfer, mixing and phase segregation;

e processes and unit operations: distillation, absorption, liquid-liquid extraction,
membrane processes, adsorption separation processes, ion-exchange, prepara-
tive chromatography, crystallization and precipitation;

e supercritical fluid separation processes;

e biochemical separation processes;

e equipment design.

Thermodynamics and Soft Matter

Fundamental studies in thermodynamics and physical chemistry that have ultimate
application in chemical engineering, including:

equations of state, chemical potential, diffusion, fugacities;

phase diagrams and the estimation of partial excess properties;

emulsions, foams and the behavior of surfaces including fluid-fluid interfaces;
colloidal and self-assembled systems;

studies purely based on observation or reporting data that do not provide
fundamental insight are discouraged; studies that bring fundamental under-
standing through modern analysis including molecular simulation are encour-
aged.

Transport Phenomena, including Fluid Mechanics

Core chemical engineering papers concerning transport and rate processes in physical,
chemical and biological systems including fundamental insights obtained through the
use of computational fluid dynamics, preferably validated experimentally.
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