
mathematics in chemical engineering
mathematics in chemical engineering plays a pivotal role in advancing the
discipline by providing the tools necessary for modeling, analysis, and
optimization of chemical processes. From fundamental reaction kinetics to
complex transport phenomena, mathematical principles underpin the
understanding and design of chemical engineering systems. The integration of
differential equations, linear algebra, and numerical methods enables
engineers to predict system behavior, improve efficiencies, and innovate in
process development. This article explores the essential mathematical
concepts applied in chemical engineering, highlighting their practical
applications and significance. Key areas such as process modeling, control
systems, and computational techniques will be examined to illustrate how
mathematics drives the field forward. The following sections provide a
comprehensive overview of the core mathematical frameworks and their roles in
chemical engineering practice.

Mathematical Foundations in Chemical Engineering

Modeling Chemical Processes Using Mathematics

Mathematics in Transport Phenomena

Numerical Methods and Computational Tools

Mathematics for Process Control and Optimization

Mathematical Foundations in Chemical
Engineering
Mathematics in chemical engineering rests on a solid foundation of various
mathematical disciplines that collectively enable engineers to analyze and
solve complex problems. Core mathematical areas include calculus,
differential equations, linear algebra, and statistics. These areas provide
the language and framework for representing physical and chemical phenomena
accurately. Understanding these fundamentals is crucial for developing models
that describe system dynamics and optimizing chemical processes effectively.

Calculus and Differential Equations
Calculus, particularly differential and integral calculus, is essential for
describing changes in chemical systems over time and space. Ordinary
differential equations (ODEs) and partial differential equations (PDEs) are
widely used to model reaction kinetics, heat transfer, mass transfer, and



fluid flow. Solutions to these equations help predict system behavior under
various conditions, enabling engineers to design processes that meet desired
specifications.

Linear Algebra and Matrix Theory
Linear algebra provides powerful tools for handling systems of equations that
frequently arise in chemical engineering analyses. Matrix operations and
eigenvalue problems are fundamental in studying reaction networks, stability
analysis, and process simulations. These mathematical tools facilitate
efficient computation and manipulation of large datasets common in chemical
engineering research and industry applications.

Probability and Statistics
Probability theory and statistics are integral to understanding variability
and uncertainty in chemical processes. Statistical methods support
experimental design, data analysis, and quality control. By applying
statistical models, engineers can interpret experimental results accurately
and optimize processes to achieve reliable and reproducible outcomes.

Modeling Chemical Processes Using Mathematics
Mathematical modeling is central to chemical engineering, providing a
systematic approach to represent physical, chemical, and biological
processes. Models range from simple algebraic equations to complex systems of
nonlinear differential equations. These models enable engineers to simulate,
analyze, and predict the performance of chemical reactors, separation units,
and other process equipment.

Kinetic Modeling of Chemical Reactions
Kinetics involves the study of reaction rates and mechanisms, which are
fundamental for reactor design and scale-up. Mathematical models describe how
reactant concentrations change over time, incorporating rate laws and
reaction orders. These models help in optimizing reaction conditions to
maximize yield and selectivity.

Thermodynamic and Phase Equilibrium Models
Thermodynamics provides the basis for understanding phase behavior and energy
changes during chemical processes. Mathematical models of phase equilibria,
such as equations of state and activity coefficient models, predict the
distribution of components between phases. Accurate thermodynamic modeling is



essential for designing separation processes like distillation and
extraction.

Process Flow and Network Modeling
Process flow modeling involves representing the interconnected units within a
chemical plant through mass and energy balances. Mathematical formulations
capture the relationships between process streams, enabling simulation of
entire plant operations. This holistic approach aids in identifying
bottlenecks and opportunities for process improvement.

Mathematics in Transport Phenomena
Transport phenomena, encompassing momentum, heat, and mass transfer, are
critical to the design and operation of chemical processes. Mathematics
provides the tools to quantify these transport mechanisms and predict how
substances move within process equipment. Understanding transport phenomena
through mathematical models ensures efficient and safe process design.

Momentum Transfer and Fluid Dynamics
Fluid flow analysis is governed by the Navier-Stokes equations, a set of
nonlinear PDEs that describe momentum transfer within fluids. Simplified
forms of these equations are often applied depending on the flow regime.
Mathematical analysis of fluid dynamics supports the design of pumps, pipes,
and reactors to ensure optimal flow conditions.

Heat Transfer Modeling
Heat transfer in chemical processes occurs via conduction, convection, and
radiation. Mathematical models using Fourier’s law for conduction and
convective heat transfer equations enable engineers to design heat exchangers
and control temperature profiles within reactors. Accurate heat transfer
modeling is vital for process safety and energy efficiency.

Mass Transfer and Diffusion
Mass transfer involves the movement of chemical species due to concentration
gradients. Fick’s laws of diffusion provide the mathematical framework for
modeling this phenomenon. Applications include designing separation units,
absorption columns, and catalytic reactors where mass transfer limitations
can impact process performance.



Numerical Methods and Computational Tools
Many mathematical models in chemical engineering are too complex for
analytical solutions, requiring numerical methods for approximation.
Computational tools enable the simulation of chemical processes, facilitating
design, optimization, and control. Numerical techniques have become
indispensable in modern chemical engineering practice.

Finite Difference and Finite Element Methods
Finite difference and finite element methods discretize differential
equations to solve complex boundary value problems numerically. These methods
are widely used in modeling transport phenomena and reaction kinetics within
irregular geometries and heterogeneous systems. Computational implementation
of these methods allows detailed process simulations that guide engineering
decisions.

Optimization Algorithms
Optimization methods, including linear programming, nonlinear programming,
and genetic algorithms, are employed to find the best operating conditions or
design parameters. These algorithms help improve process efficiency, reduce
costs, and meet environmental regulations by systematically exploring the
solution space.

Software Applications in Chemical Engineering
Advanced software packages integrate mathematical models with computational
algorithms to simulate chemical processes. Tools such as MATLAB, Aspen Plus,
and COMSOL Multiphysics empower engineers to create virtual prototypes,
analyze scenarios, and predict process behavior under various conditions,
accelerating innovation and development.

Mathematics for Process Control and
Optimization
Effective control of chemical processes relies heavily on mathematical
techniques that enable monitoring and adjusting process variables in real
time. Process control and optimization ensure that chemical plants operate
safely, efficiently, and within desired quality specifications.



Control Theory and Dynamic Systems
Control theory uses mathematical models to design feedback and feedforward
control systems that regulate process variables such as temperature,
pressure, and concentration. Differential equations describe the dynamic
behavior of processes, allowing the development of controllers that maintain
stability and performance despite disturbances.

Optimization of Chemical Processes
Mathematical optimization techniques identify optimal operating points by
maximizing or minimizing objective functions subject to constraints. These
methods are applied to improve yield, reduce energy consumption, and minimize
waste generation. Optimization is fundamental in process design, scale-up,
and operational decision-making.

Statistical Process Control (SPC)
Statistical methods monitor process variability and detect deviations from
desired performance. SPC tools use control charts and hypothesis testing to
maintain consistent product quality and identify sources of process
variation. Mathematics provides the foundation for these techniques, enabling
proactive process management.

Calculus and differential equations for system modeling

Linear algebra applications in reaction networks

Statistical analysis for experimental data

Numerical methods for solving complex equations

Optimization algorithms for process improvement

Control theory for dynamic system regulation

Frequently Asked Questions

How is differential calculus used in chemical
engineering?
Differential calculus is used in chemical engineering to analyze rates of
change, such as reaction rates, heat transfer rates, and fluid flow dynamics,



enabling engineers to optimize processes and design efficient systems.

What role do differential equations play in modeling
chemical processes?
Differential equations are fundamental in modeling chemical processes as they
describe the relationships between variables changing over time or space,
such as concentration changes in reaction kinetics, heat and mass transfer,
and fluid flow.

Why is linear algebra important in chemical
engineering simulations?
Linear algebra is essential for solving systems of equations that arise in
process simulations, optimization problems, and control systems in chemical
engineering, facilitating the design and analysis of complex chemical
processes.

How is numerical methods used in chemical
engineering?
Numerical methods help solve complex mathematical models that cannot be
solved analytically, such as nonlinear differential equations and large
system simulations, enabling accurate predictions and optimizations in
chemical engineering.

What mathematical techniques are used in reaction
engineering?
Reaction engineering utilizes techniques like differential equations for
reaction kinetics, integral calculus for reactor design, and statistical
methods for analyzing experimental data to optimize chemical reactions.

How does linear programming benefit process
optimization in chemical engineering?
Linear programming helps identify optimal operating conditions and resource
allocations in chemical processes by solving optimization problems with
linear constraints and objectives, improving efficiency and reducing costs.

In what ways is probability and statistics applied
in chemical engineering?
Probability and statistics are used to analyze experimental data, model
uncertainties, perform quality control, and design experiments, ensuring
reliability and robustness in chemical engineering processes.



How do Fourier transforms assist in chemical
engineering analysis?
Fourier transforms are used to analyze frequency components of signals and
data, such as spectroscopy data and process control signals, aiding in the
characterization and monitoring of chemical processes.

What is the significance of dimensional analysis in
chemical engineering?
Dimensional analysis helps in simplifying complex physical problems by
reducing the number of variables, ensuring the consistency of equations, and
scaling up laboratory data to industrial-scale chemical processes.

Additional Resources
1. Mathematical Methods in Chemical Engineering
This book provides a comprehensive introduction to the application of
mathematical techniques in chemical engineering problems. It covers
differential equations, linear algebra, and numerical methods with practical
examples from reaction engineering and transport phenomena. The text is
suitable for both students and practicing engineers aiming to strengthen
their analytical skills.

2. Applied Mathematics for Chemical Engineers
Focused on applying mathematical concepts to chemical engineering challenges,
this book explores modeling, simulation, and optimization of chemical
processes. Topics include partial differential equations, transform methods,
and statistical analysis, emphasizing real-world applications. It serves as a
valuable resource for understanding the mathematical foundations behind
process design and control.

3. Mathematical Modeling in Chemical Engineering
This title delves into the construction and analysis of mathematical models
representing chemical engineering systems. It discusses model formulation,
parameter estimation, and validation techniques with examples from reactors,
separation processes, and biochemical systems. Readers will gain insights
into the systematic approach to translating physical phenomena into
mathematical language.

4. Numerical Methods for Chemical Engineers Using MATLAB®
Designed to teach numerical techniques through MATLAB implementations, this
book covers root-finding, numerical integration, and differential equation
solvers relevant to chemical engineering. It includes practical programming
examples and exercises that enhance problem-solving abilities. The focus on
computational tools makes it ideal for modern engineering applications.

5. Transport Phenomena: Mathematics and Modeling



This book integrates the mathematical treatment of momentum, heat, and mass
transfer with chemical engineering principles. It provides detailed
derivations of governing equations and introduces modeling strategies for
complex transport processes. The content supports advanced understanding of
how mathematical analysis informs process design and optimization.

6. Process Dynamics and Control: A Mathematical Approach
Emphasizing the mathematical modeling of dynamic chemical processes, this
book covers system identification, stability analysis, and control
strategies. It links theory with practical control system design,
highlighting feedback and feedforward control in chemical plants. Students
and engineers will find it useful for mastering process automation and
regulation.

7. Advanced Calculus and Linear Algebra for Chemical Engineers
This text revisits essential calculus and linear algebra concepts tailored
specifically for chemical engineering applications. Subjects include
multivariable calculus, vector spaces, and matrix theory, all framed within
engineering contexts. The book aims to build a solid mathematical foundation
to tackle complex engineering problems.

8. Optimization Techniques in Chemical Engineering
Focusing on mathematical optimization methods, this book covers linear,
nonlinear, and dynamic optimization applied to chemical process design and
operation. It discusses algorithms, sensitivity analysis, and case studies to
demonstrate practical implementation. The material is valuable for engineers
seeking efficient and cost-effective process solutions.

9. Stochastic Processes in Chemical Engineering
This book introduces probability theory and stochastic modeling as tools to
analyze randomness in chemical engineering systems. Topics include Markov
processes, random walks, and Monte Carlo simulations with applications in
reaction kinetics and process variability. It equips readers with methods to
handle uncertainty and improve process reliability.
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predecessor, this book uses worked examples to illustrate several mathematical methods that are
essential in successfully solving process engineering problems. The book first provides an
introduction to differential equations that are common to chemical engineering, followed by
examples of first-order and linear second-order ordinary differential equations (ODEs). Later
chapters examine Sturm–Liouville problems, Fourier series, integrals, linear partial differential
equations (PDEs), and regular perturbation. The author also focuses on examples of PDE
applications as they relate to the various conservation laws practiced in chemical engineering. The
book concludes with discussions of dimensional analysis and the scaling of boundary value problems
and presents selected numerical methods and available software packages. New to the Second
Edition · Two popular approaches to model development: shell balance and conservation law balance
· One-dimensional rod model and a planar model of heat conduction in one direction · Systems of
first-order ODEs · Numerical method of lines, using MATLAB® and Mathematica where appropriate
This invaluable resource provides a crucial introduction to mathematical methods for engineering
and helps in choosing a suitable software package for computer-based algebraic applications.
  mathematics in chemical engineering: Applied Mathematical Methods for Chemical
Engineers Norman W. Loney, 2000-09-28 Although most realistic process engineering models
require numerical solution, it is important for chemical engineering students to have an
understanding of the gross tendencies of the particular model they are using. This understanding
most naturally arises from deriving analytical solutions of a modified version of the problem being
considered. Analytical models also allow for easier process optimizations. Emphasizing these
analytical methods, Applied Mathematical Methods for Chemical Engineers introduces several
techniques essential to solving real problems. The author's presentation shows students how to
translate a problem from prose to mathematical symbolism and allows them to inductively build on
previous experience. Designed for senior undergraduates and first-year graduates, the text provides
detailed examples that allow students to experience how to actually use the methods presented. It
contains an entire chapter of fully worked examples involving traditional mass, heat, and momentum
applications along with cutting edge technologies, such as membrane separation and chemical vapor
deposition. Another chapter acquaints readers with selected numerical methods and available
software packages. Favoring clear, practical exposition over strict mathematical rigor, Applied
Mathematical Methods for Chemical Engineers removes the mathematics phobia that often exists
among chemical engineering students. It allows them to learn by example the techniques they will
need to solve problems in practice.
  mathematics in chemical engineering: Applied Mathematics and Modeling for Chemical
Engineers Richard G. Rice, Duong D. Do, James E. Maneval, 2023-03-07 Understand the
fundamentals of applied mathematics with this up-to-date introduction Applied mathematics is the
use of mathematical concepts and methods in various applied or practical areas, including
engineering, computer science, and more. As engineering science expands, the ability to work from
mathematical principles to solve and understand equations has become an ever more critical
component of engineering fields. New engineering processes and materials place ever-increasing
mathematical demands on new generations of engineers, who are looking more and more to applied
mathematics for an expanded toolkit. Applied Mathematics and Modeling for Chemical Engineers
provides this toolkit in a comprehensive and easy-to-understand introduction. Combining classical
analysis of modern mathematics with more modern applications, it offers everything required to
assess and solve mathematical problems in chemical engineering. Now updated to reflect
contemporary best practices and novel applications, this guide promises to situate readers in a 21st
century chemical engineering field in which direct knowledge of mathematics is essential. Readers
of the third edition of Applied Mathematics and Modeling for Chemical Engineers will also find:
Detailed treatment of ordinary differential equations (ODEs) and partial differential equations
(PDEs) and their solutions New material concerning approximate solution methods like perturbation
techniques and elementary numerical solutions Two new chapters dealing with Linear Algebra and
Applied Statistics Applied Mathematics and Modeling for Chemical Engineers is ideal for graduate



and advanced undergraduate students in chemical engineering and related fields, as well as
instructors and researchers seeking a handy reference.
  mathematics in chemical engineering: Mathematical Methods in Chemical Engineering V. G.
Jensen, G. V. Jeffreys, 1977 Mathematical Methods in Chemical Engineering
  mathematics in chemical engineering: Applied Mathematics in Chemical Engineering
Harold S. Mickley, Thomas Kilgore Sherwood, Charles Eli Reed, 1967
  mathematics in chemical engineering: Solutions Manual to Accompany Applied Mathematics
and Modeling for Chemical Engineers Richard G. Rice, Duong D. Do, James E. Maneval, 2023-05-02
This book is a Solutions Manual to accompany Applied Mathematics and Modeling for Chemical
Engineers, Third Edition. There are many examples provided as homework in the original text and
the solution manual provides detailed solutions of many of these problems that are in the parent
book Applied Mathematics and Modeling for Chemical Engineers, Third Edition.
  mathematics in chemical engineering: Applied Mathematics in Chemical Engineering , 1975
  mathematics in chemical engineering: Applied Mathematics and Modeling for Chemical
Engineers Richard G. Rice, 2012 This book combines the classical analysis and modern applications
of applied mathematics for chemical engineers. The book introduces traditional techniques for
solving ordinary differential equations (ODEs), adding new material on approximate solution
methods such as perturbation techniques and elementary numerical solutions. It also includes
analytical methods to deal with important classes of finite-difference equations. The last half
discusses numerical solution techniques and partial differential equations (PDEs). The reader will
then be equipped to apply mathematics in the formulation of problems in chemical engineering. Like
the first edition, there are many examples provided as homework and worked examples.
  mathematics in chemical engineering: Mathematical Modeling Rutherford Aris,
1999-07-16 Mathematical modeling is the art and craft of building a system of equations that is both
sufficiently complex to do justice to physical reality and sufficiently simple to give real insight into
the situation. Mathematical Modeling: A Chemical Engineer's Perspective provides an elementary
introduction to the craft by one of the century's most distinguished practitioners. Though the book is
written from a chemical engineering viewpoint, the principles and pitfalls are common to all
mathematical modeling of physical systems. Seventeen of the author's frequently cited papers are
reprinted to illustrate applications to convective diffusion, formal chemical kinetics, heat and mass
transfer, and the philosophy of modeling. An essay of acknowledgments, asides, and footnotes
captures personal reflections on academic life and personalities. - Describes pitfalls as well as
principles of mathematical modeling - Presents twenty examples of engineering problems - Features
seventeen reprinted papers - Presents personal reflections on some of the great natural philosophers
- Emphasizes modeling procedures that precede extensive calculations
  mathematics in chemical engineering: Mathematical Methods in Chemical and Biological
Engineering Binay Kanti Dutta, 2016-11-03 Mathematical Methods in Chemical and Biological
Engineering describes basic to moderately advanced mathematical techniques useful for shaping the
model-based analysis of chemical and biological engineering systems. Covering an ideal balance of
basic mathematical principles and applications to physico-chemical problems, this book presents
examples drawn from recent scientific and technical literature on chemical engineering, biological
and biomedical engineering, food processing, and a variety of diffusional problems to demonstrate
the real-world value of the mathematical methods. Emphasis is placed on the background and
physical understanding of the problems to prepare students for future challenging and innovative
applications.
  mathematics in chemical engineering: Linear Mathematical Models In Chemical
Engineering Martin Aksel Hjortso, Peter R Wolenski, 2010-01-15 Latest Edition: Linear
Mathematical Models in Chemical Engineering (2nd Edition)Understanding the mathematical
modeling of chemical processes is fundamental to the successful career of a researcher in chemical
engineering. This book reviews, introduces, and develops the mathematics that is most frequently
encountered in sophisticated chemical engineering models.The result of a collaboration between a



chemical engineer and a mathematician, both of whom have taught classes on modeling and applied
mathematics, the book provides a rigorous and in-depth coverage of chemical engineering model
formulation and analysis as well as a text which can serve as an excellent introduction to linear
mathematics for engineering students. There is a clear focus in the choice of material, worked
examples, and exercises that make it unusually accessible to the target audience. The book places a
heavy emphasis on applications to motivate the theory, but simultaneously maintains a high
standard of rigor to add mathematical depth and understanding.
  mathematics in chemical engineering: Numerical Methods and Modeling for Chemical
Engineers Mark E. Davis, 2013-01-01 Geared toward advanced undergraduates or graduate students
of chemical engineering studying applied mathematics, this text introduces the quantitative
treatment of differential equations arising from modeling physical phenomena in chemical
engineering. Coverage includes topics such as ODE-IVPs, placing emphasis on numerical methods
and modeling implemented in commercial mathematical software available in 1985--
  mathematics in chemical engineering: Applied Mathematics in Chemical Engineering
H. S. Mickley, Th. K. Sherwood, Ch. E. Reed, 1957
  mathematics in chemical engineering: Advances in Chemical Engineering , 2008-09-22
The cross-fertilization of physico-chemical and mathematical ideas has a long historical tradition.
This volume of Advances in Chemical Engineering is almost completely dedicated to a conference on
Mathematics in Chemical Kinetics and Engineering (MaCKiE-2007), which was held in Houston in
February 2007, bringing together about 40 mathematicians, chemists, and chemical engineers from
10 countries to discuss the application and development of mathematical tools in their respective
fields. - Updates and informs the reader on the latest research findings using original reviews -
Written by leading industry experts and scholars - Reviews and analyzes developments in the field
  mathematics in chemical engineering: Applied Numerical Methods for Chemical
Engineers Navid Mostoufi, Alkis Constantinides, 2022-05-22 Applied Numerical Methods for
Chemical Engineers emphasizes the derivation of a variety of numerical methods and their
application to the solution of engineering problems, with special attention to problems in the
chemical engineering field. These algorithms encompass linear and nonlinear algebraic equations,
eigenvalue problems, finite difference methods, interpolation, differentiation and integration,
ordinary differential equations, boundary value problems, partial differential equations, and linear
and nonlinear regression analysis. MATLAB is adopted as the calculation environment throughout
the book because of its ability to perform all the calculations in matrix form, its large library of
built-in functions, its strong structural language, and its rich graphical visualization tools. Through
this book, students and other users will learn about the basic features, advantages and
disadvantages of various numerical methods, learn and practice many useful m-files developed for
different numerical methods in addition to the MATLAB built-in solvers, develop and set up
mathematical models for problems commonly encountered in chemical engineering, and solve
chemical engineering related problems through examples and after-chapter problems with MATLAB
by creating application m-files. - Clearly and concisely develops a variety of numerical methods and
applies them to the solution of chemical engineering problems. These algorithms encompass linear
and nonlinear algebraic equations, eigenvalue problems, finite difference methods, interpolation,
linear and nonlinear regression analysis, differentiation and integration, ordinary differential
equations, boundary value problems, and partial differential equations - Includes systematic
development of the calculus of finite differences and its application to the integration of differential
equations, and a detailed discussion of nonlinear regression analysis, with powerful programs for
implementing multivariable nonlinear regression and statistical analysis of the results - Makes
extensive use of MATLAB and Excel, with most of the methods discussed implemented into general
MATLAB functions. All the MATLAB-language scripts developed are listed in the text and included in
the book's companion website - Includes numerous real-world examples and homework problems
drawn from the field of chemical and biochemical engineering
  mathematics in chemical engineering: Modeling with Differential Equations in



Chemical Engineering Stanley M. Walas, 1991 'Modelling with Differential Equations in Chemical
Engineering' covers the modelling of rate processes of engineering in terms of differential equations.
While it includes the purely mathematical aspects of the solution of differential equations, the main
emphasis is on the derivation and solution of major equations of engineering and applied science.
Methods of solving differential equations by analytical and numerical means are presented in detail
with many solved examples, and problems for solution by the reader. Emphasis is placed on
numerical and computer methods of solution. A key chapter in the book is devoted to the principles
of mathematical modelling. These principles are applied to the equations in important engineering
areas. The major disciplines covered are thermodynamics, diffusion and mass transfer, heat transfer,
fluid dynamics, chemical reactions, and automatic control. These topics are of particular value to
chemical engineers, but also are of interest to mechanical, civil, and environmental engineers, as
well as applied scientists. The material is also suitable for undergraduate and beginning graduate
students, as well as for review by practising engineers.
  mathematics in chemical engineering: Applied Mathematics in Chemical Engineering
American Institute of Chemical Engineers, 1961
  mathematics in chemical engineering: Computational Methods in Chemical
Engineering with Maple Ralph E. White, Venkat R. Subramanian, 2010-04-14 This book presents
Maple solutions to a wide range of problems relevant to chemical engineers and others. Many of
these solutions use Maple’s symbolic capability to help bridge the gap between analytical and
numerical solutions. The readers are strongly encouraged to refer to the references included in the
book for a better understanding of the physics involved, and for the mathematical analysis. This
book was written for a senior undergraduate or a first year graduate student course in chemical
engineering. Most of the examples in this book were done in Maple 10. However, the codes should
run in the most recent version of Maple. We strongly encourage the readers to use the classic
worksheet (*. mws) option in Maple as we believe it is more user-friendly and robust. In chapter one
you will find an introduction to Maple which includes simple basics as a convenience for the reader
such as plotting, solving linear and nonlinear equations, Laplace transformations, matrix operations,
‘do loop,’ and ‘while loop. ’ Chapter two presents linear ordinary differential equations in section 1
to include homogeneous and nonhomogeneous ODEs, solving systems of ODEs using the matrix
exponential and Laplace transform method. In section two of chapter two, nonlinear ordinary
differential equations are presented and include simultaneous series reactions, solving nonlinear
ODEs with Maple’s ‘dsolve’ command, stop conditions, differential algebraic equations, and steady
state solutions. Chapter three addresses boundary value problems.
  mathematics in chemical engineering: Linear Mathematical Models in Chemical Engineering
Martin A. Hjortsø, Peter Wolenski, 2018-06 Mathematics remains a core area of engineering.
Formulating and analyzing mathematical models of basic engineering systems is an essential skill
that all engineering students should endeavor to acquire. This book will serve as an excellent
introduction to linear mathematics for engineering students, both seniors and graduate students. It
is the result of a collaboration between a chemical engineer and a mathematician, both of whom
have taught classes on modelling and applied mathematics. It provides a broad collection of
chemical engineering modelling examples to train students in model formulation and model
simplification as well as give a thorough coverage of the mathematical tools used to analyze and
solve linear chemical engineering models. Solution manual is provided for free to instructors who
adopt this textbook.
  mathematics in chemical engineering: Introduction to Chemical Engineering Analysis Using
Mathematica Henry C. Foley, 2021-06-16 Introduction to Chemical Engineering Analysis Using
Mathematica, Second Edition reviews the processes and designs used to manufacture, use, and
dispose of chemical products using Mathematica, one of the most powerful mathematical software
tools available for symbolic, numerical, and graphical computing. Analysis and computation are
explained simultaneously. The book covers the core concepts of chemical engineering, ranging from
the conservation of mass and energy to chemical kinetics. The text also shows how to use the latest



version of Mathematica, from the basics of writing a few lines of code through developing entire
analysis programs. This second edition has been fully revised and updated, and includes analyses of
the conservation of energy, whereas the first edition focused on the conservation of mass and
ordinary differential equations. - Offers a fully revised and updated new edition, extended with
conservation of energy - Covers a large number of topics in chemical engineering analysis,
particularly for applications to reaction systems - Includes many detailed examples - Contains
updated and new worked problems at the end of the book - Written by a prominent scientist in the
field
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