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Discover biomolecular engineering technologies for the production of  
biofuels, pharmaceuticals, organic and amino acids, vitamins, biopolymers, 
surfactants, detergents, and enzymes

In Biomolecular Engineering Solutions for Renewable Specialty Chemicals, distinguished researchers and 
editors Drs. R. Navanietha Krishnaraj and Rajesh K. Sani deliver a collection of insightful resources on 
advanced technologies in the synthesis and purification of value-added compounds. Readers will dis-
cover new technologies that assist in the  commercialization of the production of value-added products.

The editors also include resources that offer strategies for overcoming current limitations in biochemical 
synthesis, including purification. The articles within cover topics like the rewiring of anaerobic microbial 
processes for methane and hythane production, the extremophilic bioprocessing of wastes to biofuels, 
reverse methanogenesis of methane to biopolymers and value-added products, and more.

The book presents advanced concepts and biomolecular engineering technologies for the production 
of high-value, low-volume products, like therapeutic molecules, and describes methods for improv-
ing microbes and enzymes using protein engineering, metabolic engineering, and systems biology 
approaches for converting wastes.

Readers will also discover:

•  A thorough introduction to engineered microorganisms for the production of  
biocommodities and microbial production of vanillin from ferulic acid

•  Explorations of antibiotic trends in microbial therapy, including current approaches  
and future prospects, as well as fermentation strategies in the food and beverage industry

•  Practical discussions of bioactive oligosaccharides, including their production,  
characterization, and applications

•  In-depth treatments of biopolymers, including a retrospective analysis in the facets  
of biomedical engineering

Perfect for researchers and practicing professionals in the areas of environmental and industrial 
biotechnology, biomedicine, and the biological sciences, Biomolecular Engineering Solutions for 
Renewable Specialty Chemicals is also an invaluable resource for students taking courses involving 
biorefineries, biovalorization, industrial biotechnology, and environmental biotechnology.

R. Navanietha Krishnaraj, PhD, is Research Professor in the Composite and Nanocomposite 
Advanced Manufacturing-Biomaterials Center in the Department of Chemical and Biological Engi-
neering at the South Dakota School of Mines and Technology. He received the Award for Cutting 
Edge Research (Fulbright Faculty Award) in 2016.

Rajesh K. Sani, PhD, is Professor in the Departments of Chemical and Biological Engineering at 
South Dakota School of Mines and Technology, South Dakota, USA. He is the Biocatalysis Program 
Committee Member for the Society for Industrial Microbiology and Biotechnology.
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Waste Heat 
Recovery in 
Process Industries

Hussam JouharaExplore modern waste heat recovery technology across a variety  
of industries

In Waste Heat Recovery in Process Industries, esteemed thermal engineer Hussam 
Jouhara delivers an organized and comprehensive exploration of waste heat 
recovery systems with a focus on industrial applications in different temperature 
ranges. The author describes various waste heat recovery systems, like heat 
exchangers, waste heat boilers, air preheaters, direct electrical conversion devices, 
and thermal storage.

The book also offers discussions of the technologies and applications relevant to 
different temperature ranges present in industrial settings along with revealing case 
studies from various industries. Waste Heat Recovery in Process Industries examines 
a variety of industries, from steel to ceramics, chemicals, and food, and how plants 
operating in these sectors can use waste heat to improve their energy efficiency, 
reduce energy costs, and minimize their carbon footprint.

The book also offers:

•   A thorough introduction to waste heat recovery systems, including recuperative 
and regenerative burners, heat exchangers, waste heat boilers, air preheaters, and 
heat pumps

•   Comprehensive explorations of low temperature applications, below 100°C, 
including advantages and drawbacks, as well as illustrative case studies

•   Practical discussions of medium temperature applications, between 100°C and 
400°C, including case studies

•   In-depth examination of high temperature applications, above 400°C, including 
several case studies

Perfect for chemical, mechanical, process, and power engineers, Waste Heat Recovery 
in Process Industries is also an ideal resource for professionals working in the 
chemical, metal processing, pharmaceutical, and food industries.

Hussam Jouhara is Full Professor of Thermal Engineering at Brunel University in London, UK. His research 
and professional foci are on the development of heat pipe-based heat exchangers with successful 
implementation in a multitude of temperature ranges, including cryogenic and high-temperature  
industrial waste heat recovery.
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Process Control, Intensification, 
and Digitalisation in Continuous 
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Explore new trends in continuous biomanufacturing with 
contributions from leading practitioners in the field

With the increasingly widespread acceptance and investment in the 
 technology, the last decade has demonstrated the utility of continuous 
 processing in the pharmaceutical industry.

In Process Control, Intensification, and Digitalisation in Continuous 
 Biomanufacturing, distinguished biotechnologist Dr. Ganapathy 
 Subramanian delivers a comprehensive exploration of the potential of the 
continuous processing of biological products and discussions of future 
directions in advancing continuous processing to meet new challenges and 
demands in the manufacture of therapeutic products.

A stand-alone follow-up to the editor’s Continuous Biomanufacturing: Innovative 
Technologies and Methods published in 2017, this new edited volume focuses 
on critical aspects of process intensification, process control, and the digital 
transformation of biopharmaceutical processes. In addition to topics like the 
use of multivariant data analysis, regulatory concerns, and automation processes, 
the book also includes:

•  Thorough introductions to capacitance sensors to control feeding strategies 
and the continuous production of viral vaccines

•  Comprehensive explorations of strategies for the continuous upstream  
processing of induced microbial systems

•  Practical discussions of preparative hydrophobic interaction chromatography 
and the design of modern protein-A-resins for continuous biomanufacturing

•  In-depth examinations of bioprocess intensification approaches and the 
benefits of single use for process intensification

Perfect for biotechnologists, bioengineers, pharmaceutical engineers, and 
process engineers, Process Control, Intensification, and Digitalisation in Continu-
ous Biomanufacturing is also an indispensable resource for chemical engineers 
seeking a one-stop reference on continuous biomanufacturing.

Ganapathy Subramanian, PhD, is a biotechnology consultant with more than 30 years of 
 experience in industry and academia. His professional focus is on the application and development 
of processing and purification methodologies and chromatographic systems for large-scale use in 
environmental science.
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Biomolecular Engineering 
Solutions for Renewable 
Specialty Chemicals 
Microorganisms, Products, 
and Processes

Modeling, Simulation, 
and Optimization of 
Supercritical and Subcritical 
Fluid Extraction Processes  

R. Navanietha Krishnaraj 
and Rajesh K. Sani

9781119771920 • Nov-21

Zainuddin A. Manan, Gholamreza Zahedi 
and Ana Najwa Mustapa

9781118460177 • Oct-21

This book aims to address 
different biomolecular engineering 
technologies, focusing on potential 
technologies that can help in 
commercializing the processes 
for the production of value-added 
products.

A complete guide on tools and 
techniques for modeling, simulation and 
optimization of sub and supercritical fluid 
extraction processes and phenomena, 
including examples and case studies that 
demonstrate practical applications.

Author Zainuddin A. Manan is with 
Universiti Teknologi Malaysia, and 
Ana Najwa Mustapa with Universiti 
Teknologi MARA (UiTM).

Multiphase Flows  
for Process Industries 
Fundamentals and Applications  

Vivek V. Ranade and Ranjeet P. Utikar

9783527343775 • Apr-22

A comprehensive reference which fills 
the gap between theory and practice 
in mastering multiphase flows in the 
process industries, and covers the 
state-of-the-art of experimental and 
computational tools.

Process Control, Intensification, 
and Digitalisation in Continuous 
Biomanufacturing  

Ganapathy Subramanian

9783527347698 • Jan-22

The most comprehensive treatment 
of continuous biomanufacturing that 
highlights the design, intensification of 
processes, and tools in an increasingly 
digital and quality driven environment.

Unique Methods  
for Analyzing Failures  
and Catastrophic Events 
A Practical Guide for Engineers

Anthony Sofronas

9781119748250 • May-22

This book uses illustrated examples 
drawn from a variety of technologies 
to convey practical insights that can 
be used to understand complex 
engineering problems and make better 
decisions while solving them.

Waste Heat Recovery  
in Process Industries

Hussam Jouhara

9783527348565 • Feb-22

Covering all relevant technologies for 
waste heat recovery and discussing 
selected case studies across several 
different industries, this book is 
an indispensable resource for the 
professional engineer involved 
in process, heat and energy 
management.



Adhesive Bonding in Five Steps
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Achieving Safe and High-Quality Bonds

Adhesive Bonding 
in Five Steps
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Adhesive bonding is a low-heat joining technique and capable of joining virtually all 
technically usable materials together in a two-dimensional manner. The bond created 
by an adhesive is built up very gently, since the bonding process requires neither 
high heat – as with welding or soldering – nor structurally weakening holes – as with 
riveting or screwing. Since the bond is usually applied over a large area, it also ensures 
a relatively uniform stress distribution in the component. 
 Using a clearly structured 5-step management system, this book provides detailed 
instructions for the steps required to set up a stable process for producing a safe 
and high-quality bonded component. The focus is on the treatment of the material 
surfaces to be bonded, the selection of suitable adhesives, the dimensioning of the 
bond, and the process steps for metering/mixing and curing the adhesives.  
 The user is thus presented with sustainable materials as well as modern bonding 
processes. Here, the special focus is on the suitable methods for surface treatment of 
the substrates, the adhesives to be used and the processing methods to be employed 
relevant for the manufacture of bonded components in industry and trade. 

 

Jürgen Klingen studied chemistry at the University of Duisburg/Germany, and received his doctorate from 
Prof. Robert Gillard at the University of Wales (Department Applied Chemistry) in the field of crosslinking of 
polyisoprene-based adhesives.  
 For more than 35 years he held various positions in research, development and application engineering 
for the company 3M Deutschland GmbH, one year in corporate research in St. Paul/Minnesota, USA, where he 
worked on new high-performance adhesive systems for the European market. He received the 3M Corporate 
Circle of Technical Excellence Award for his research in this area. From 1996 to 2017, Dr. Klingen headed 3M’s 
European Corporate Materials and Process Laboratory in Neuss, Germany, where he was responsible for 
technology development of new adhesives, tapes, films, coatings and polymer processing for Europe.  
 Since the end of 2017, he has been working as a consultant for the development of bonding processes in 
industry and trade. Dr. Klingen is co-author of two technical books and sole author of one technical book as 
well as holder of several patents in the field of adhesive bonding technology. 
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Managing Cybersecurity 
in the Process Industries

A Risk-based Approach

Simultaneous Mass Transfer 
and Chemical Reactions in 
Engineering Science

Bertram K. C. Chan

Nanof iltration
Principles, Applications, and New Materials

Second Edition

Edited by Andrea Iris Schäfer and Anthony G. Fane

Edited by
Gyorgy Szekely and Dan Zhao

Sustainable
Separation Engineering
Materials, Techniques and Process Development

Jiuping Xu, Heping Xie, and Chengwei Lv

Innovative Approaches 
towards Ecological Coal 
Mining and Utilization
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