powder processing and technology

powder processing and technology encompasses a wide range of methods and
equipment used to handle, modify, and produce powder materials in various industries.
This field is critical for manufacturing processes involving pharmaceuticals, chemicals,
ceramics, metallurgy, and food products. Understanding the techniques involved in
powder processing is essential for optimizing product quality, enhancing performance, and
ensuring safety. The technology spans from particle size reduction and mixing to
granulation and compaction, each tailored to specific material characteristics and end-use
requirements. Advances in powder processing technology have led to improved efficiency,
reduced waste, and innovative applications across sectors. This article provides an in-
depth overview of powder processing and technology, exploring the fundamental
processes, equipment, applications, and emerging trends. The following sections detail
key aspects to offer a comprehensive understanding of this essential industrial domain.

Fundamentals of Powder Processing

Key Powder Processing Techniques

Equipment Used in Powder Processing

Applications of Powder Processing and Technology

Emerging Trends and Innovations

Fundamentals of Powder Processing

Powder processing and technology rely on a fundamental understanding of powder
properties and behavior to effectively manipulate materials. Powders consist of fine
particles that exhibit unique characteristics such as flowability, compressibility, and
particle size distribution. These properties influence how powders interact during
processing and impact the final product quality. Key factors include particle shape,
surface area, moisture content, and cohesive forces among particles. Mastery of these
fundamentals enables engineers and scientists to design processes that optimize material
handling and transformation. Additionally, controlling environmental conditions like
humidity and temperature plays a crucial role in maintaining powder stability and
preventing issues such as caking or segregation.

Physical Properties of Powders

Understanding the physical attributes of powders is essential for effective processing.
Important characteristics include:

e Particle Size and Distribution: Determines surface area and reactivity.



Shape and Morphology: Influences flow and packing density.

Density: Affects compaction and bulk handling.

Moisture Content: Impacts flowability and stability.

Flowability: Critical for consistent feeding and mixing.

Cohesion and Adhesion in Powder Particles

Cohesive forces between powder particles can cause agglomeration or clumping, affecting
flow and processing efficiency. Adhesion to equipment surfaces can result in material loss
or contamination. Managing these interactions through additives, surface treatments, or
environmental control is a key aspect of powder processing technology.

Key Powder Processing Techniques

Various techniques are employed in powder processing to achieve desired particle
characteristics and product specifications. These methods are selected based on the
material type, processing goals, and end-use applications. Common powder processing
techniques include size reduction, mixing, granulation, drying, and compaction. Each
technique plays a vital role in transforming raw powders into functional materials suitable
for manufacturing and product formulation.

Size Reduction

Size reduction involves breaking down large particles into smaller ones to increase
surface area, improve reactivity, or achieve uniformity. Equipment such as ball mills,
hammer mills, jet mills, and crushers are commonly used. Proper size reduction enhances
powder flow and facilitates downstream processing steps.

Mixing and Blending

Mixing powders ensures homogeneity and consistent distribution of components in
formulations. Techniques vary from simple tumbling mixers to high-shear blending,
depending on the material properties and desired outcome. Effective mixing prevents
segregation and ensures uniformity in the final product.

Granulation

Granulation converts fine powders into larger, free-flowing granules. This improves
handling, reduces dust, and enhances compaction properties. Methods include wet
granulation, which uses a liquid binder, and dry granulation, which relies on compaction



and milling.

Drying

Drying removes moisture from powders to improve stability and prevent microbial growth.
Techniques such as spray drying, freeze drying, and fluidized bed drying are widely used,
each offering benefits tailored to specific materials and product requirements.

Compaction and Tableting

Compaction applies pressure to powders to form solid shapes, essential in pharmaceutical
tablet production and metallurgical applications. Understanding powder compressibility
and flow is vital to producing consistent, high-quality compacts.

Equipment Used in Powder Processing

Specialized equipment is integral to powder processing and technology, enabling precise
control over material transformation and handling. Selection of appropriate machinery
depends on process requirements, material characteristics, and production scale.
Advanced equipment incorporates automation and process monitoring to enhance
efficiency and reproducibility.

Grinding and Milling Equipment

Grinding mills such as ball mills, rod mills, and jet mills are used for size reduction. Each
type offers specific advantages, including fine particle production, energy efficiency, and
suitability for various materials.

Mixers and Blenders

Ribbon blenders, V-blenders, and high-shear mixers are commonly employed to achieve
uniform powder blends. These devices vary in design to accommodate different powder
viscosities, densities, and batch sizes.

Granulators

Granulation equipment includes fluidized bed granulators, high shear granulators, and
roller compactors. These machines facilitate granule formation with controlled size and
density, improving downstream processing.



Dryers

Spray dryers, freeze dryers, and fluidized bed dryers are used to reduce moisture content.
Each dryer type offers advantages in terms of drying speed, product quality, and energy
consumption.

Compaction and Tableting Machines

Tablet presses and roll compactors apply pressure to powders, transforming them into
solid forms. These machines are critical in pharmaceutical manufacturing and metal
powder processing.

Applications of Powder Processing and
Technology

Powder processing and technology have broad applications across multiple industries due
to their ability to manipulate particulate materials with precision. The versatility of
powder-based processes supports the production of diverse products ranging from
pharmaceuticals and ceramics to food and metal components.

Pharmaceutical Industry

In pharmaceuticals, powder processing is essential for manufacturing tablets, capsules,
and inhalable drugs. Techniques such as granulation, blending, and compaction ensure
dosage uniformity, stability, and bioavailability.

Ceramics and Materials Engineering

Ceramic powders undergo processing to achieve desired particle sizes and shapes,
enabling the production of high-strength, wear-resistant components. Advanced materials
benefit from controlled powder processing for improved mechanical and thermal
properties.

Metallurgy and Additive Manufacturing

Metal powders processed through atomization, sieving, and compaction are fundamental
in powder metallurgy and 3D printing. These processes create complex metal parts with
precision and minimal waste.

Food Industry

Powder processing technology is utilized to produce instant beverages, flavorings, and



powdered food ingredients. Techniques such as spray drying and granulation enhance
solubility and shelf life.

Emerging Trends and Innovations

Continuous advancements in powder processing and technology drive improvements in
efficiency, sustainability, and product performance. Innovations focus on process
automation, real-time monitoring, and novel equipment designs to meet evolving industrial
demands.

Process Automation and Control

Integration of sensors and control systems allows for real-time monitoring of powder
properties and process parameters. Automation enhances reproducibility, reduces human
error, and optimizes resource utilization.

Advanced Material Development

Nanotechnology and engineered powders are expanding the capabilities of powder
processing. Tailored particle morphologies and surface modifications enable applications
in electronics, energy storage, and biotechnology.

Sustainable Processing Techniques

Efforts to minimize environmental impact include energy-efficient drying methods,
solvent-free granulation, and recycling of powder materials. Sustainable processes
contribute to reduced waste and lower carbon footprints.

Additive Manufacturing Enhancements

Innovations in powder quality and processing improve the reliability and resolution of
additive manufacturing (3D printing) techniques, enabling complex geometries and
customized products.

Frequently Asked Questions

What is powder processing in materials science?

Powder processing involves the handling, modification, and consolidation of powdered
materials to produce desired shapes and properties in manufacturing and industrial
applications.



Which industries commonly use powder processing
technologies?

Industries such as pharmaceuticals, metallurgy, ceramics, electronics, and additive
manufacturing extensively use powder processing technologies for producing components
and products.

What are the main techniques used in powder
processing?

Key techniques include powder mixing, milling, granulation, compaction, sintering, and
spray drying, all aimed at controlling particle size, distribution, and properties.

How does particle size affect powder processing
outcomes?

Particle size influences flowability, packing density, reactivity, and sintering behavior,
thereby affecting the final product's mechanical and physical properties.

What is the role of sintering in powder metallurgy?

Sintering involves heating compacted powder below its melting point to bond particles
together, enhancing strength and structural integrity of the final metal part.

How are powders characterized in powder processing
technology?

Powders are characterized by particle size distribution, morphology, surface area,
flowability, density, and chemical composition to ensure quality and process control.

What advancements are driving innovation in powder
processing and technology?

Advancements include additive manufacturing (3D printing), novel milling techniques,
improved characterization methods, and the development of functionalized powders for
enhanced performance.

What challenges are faced in powder processing?

Challenges include controlling particle agglomeration, achieving uniform mixing,
preventing contamination, ensuring reproducibility, and optimizing process parameters
for consistency.

How does additive manufacturing utilize powder



processing?

Additive manufacturing uses finely processed powders as feedstock for layer-by-layer
fabrication of complex parts, requiring powders with specific flowability and particle size
characteristics.

What safety considerations are important in powder
processing?

Safety considerations include managing dust explosion risks, preventing inhalation of fine
particles, proper ventilation, handling reactive powders cautiously, and using protective
equipment.

Additional Resources

1. Powder Technology: Principles and Practice

This book offers a comprehensive introduction to the fundamental principles of powder
technology. It covers particle characterization, powder flow, and various processing
techniques. The text is designed for engineers and scientists working in industries such as
pharmaceuticals, ceramics, and chemicals.

2. Handbook of Powder Technology

A detailed reference work that discusses the properties, handling, and processing of
powders. It examines equipment design, safety considerations, and advances in particle
size reduction and classification. This handbook is essential for professionals involved in
powder production and processing.

3. Powder Metallurgy: Science, Technology, and Materials

Focusing on the powder metallurgy field, this book explores powder production,
compaction, sintering, and material properties. It highlights recent technological
developments and applications in manufacturing high-performance metal parts. Ideal for
materials scientists and manufacturing engineers.

4. Particle Technology and Engineering: An Engineer's Guide to Particles and Powders
This text bridges the gap between theoretical particle technology and practical
engineering applications. It discusses particle behavior, powder rheology, and equipment
design for processing powders in various industries. The book includes case studies to
illustrate real-world challenges and solutions.

5. Pharmaceutical Powder Compaction Technology

Dedicated to the pharmaceutical industry, this book details the compaction process of
powders into tablets. It covers material properties, compaction mechanics, and quality
control measures. Researchers and formulation scientists will find valuable insights into
optimizing tablet production.

6. Fundamentals of Powder Diffraction and Structural Characterization of Materials

While focusing on powder diffraction techniques, this book also provides an understanding
of powder characteristics relevant to processing. It explains X-ray diffraction principles
and applications in material characterization. Suitable for researchers engaged in material



science and powder analysis.

7. Powder Flow and Compaction: Industrial Applications

This book addresses the challenges of powder flow and compaction in industrial settings.
It discusses factors influencing flowability, segregation, and densification, along with
methods to improve processing efficiency. Engineers and plant managers will benefit from
its practical approach.

8. Spray Drying Handbook

Spray drying is a crucial powder processing technique, and this handbook offers an in-
depth look at its principles and applications. It covers equipment design, process
optimization, and product quality considerations. The book is particularly useful for food,
pharmaceutical, and chemical engineers.

9. Advanced Powder Technology

Covering cutting-edge developments, this book explores novel powder processing
technologies such as mechanochemistry, nanomaterials, and additive manufacturing
powders. It emphasizes innovative materials and processing methods for future
applications. Researchers and technologists seeking the latest trends will find this
resource invaluable.
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powder processing and technology: Fine Powder Processing Technology Richard Hogg,
Robert G. Cornwall, C. C. Huang, 1998

powder processing and technology: Food Process Engineering and Technology Zeki Berk,
2008-09-25 The past 30 years have seen the establishment of food engineering both as an academic
discipline and as a profession. Combining scientific depth with practical usefulness, this book serves
as a tool for graduate students as well as practicing food engineers, technologists and researchers
looking for the latest information on transformation and preservation processes as well as process
control and plant hygiene topics.*Strong emphasis on the relationship between engineering and
product quality/safety*Links theory and practice*Considers topics in light of factors such as cost and
environmental issues

powder processing and technology: Extrusion Processing Technology Jean-Marie Bouvier,
Osvaldo H. Campanella, 2014-06-23 Extrusion is the operation of forming and shaping a molten or
dough-like material by forcing it through a restriction, or die. It is applied and used in many batch
and continuous processes. However, extrusion processing technology relies more on continuous
process operations which use screw extruders to handle many process functions such as the
transport and compression of particulate components, melting of polymers, mixing of viscous media,
heat processing of polymeric and biopolymeric materials, product texturization and shaping,
defibering and chemical impregnation of fibrous materials, reactive extrusion, and fractionation of
solid-liquid systems. Extrusion processing technology is highly complex, and in-depth descriptions
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and discussions are required in order to provide a complete understanding and analysis of this area:
this book aims to provide readers with these analyses and discussions. Extrusion Processing
Technology: Food and Non-Food Biomaterials provides an overview of extrusion processing
technology and its established and emerging industrial applications. Potency of process
intensification and sustainable processing is also discussed and illustrated. The book aims to span
the gap between the principles of extrusion science and the practical knowledge of operational
engineers and technicians. The authors bring their research and industrial experience in extrusion
processing technology to provide a comprehensive, technical yet readable volume that will appeal to
readers from both academic and practical backgrounds. This book is primarily aimed at scientists
and engineers engaged in industry, research, and teaching activities related to the extrusion
processing of foods (especially cereals, snacks, textured and fibrated proteins, functional
ingredients, and instant powders), feeds (especially aquafeeds and petfoods), bioplastics and
plastics, biosourced chemicals, paper pulp, and biofuels. It will also be of interest to students of food
science, food engineering, and chemical engineering. Also available Formulation Engineering of
Foods Edited by J.E. Norton, P.]J. Fryer and I.T. Norton ISBN 978-0-470-67290-7 Food and Industrial
Bioproducts and Bioprocessing Edited by N.T. Dunford ISBN 978-0-8138-2105-4 Handbook of Food
Process Design Edited by J. Ahmed and M.S. Rahman ISBN 978-1-4443-3011-3

powder processing and technology: Fundamentals of Ceramic Powder Processing and
Synthesis Terry A. Ring, 1996-04-30 Ceramic powder synthesis and processing are two of the most
important technologies in chemical engineering and the ceramics-related area of materials science.
This book covers both the processing and the synthesis ofceramic powders in great depth and is
indeed the only up-to-date, comprehensive source on the subject available.The application of modern
scientific and engineering methods to the field of ceramic powder synthesis has resulted in much
greater control of properties. Fundamentals of Ceramic Powder Processing and Synthesis presents
examples of these modern methods as they apply to ceramic powders. The book is organized to
describe the natural and synthetic raw materials that comprise contemporary ceramics. It covers the
three reactant processes used in synthetic ceramic powder synthesis: solid, liquid, andgas.Ceramic
powder processing, as a field of materials processing, is undergoing rapid expansion. The present
volume is intended as a complete and useful source on this subject of great current interest. It
provides comprehensive coverage from a strong chemistry and chemical engineering perspective
and is especially applicable to materials scientists, chemical engineers, and applied chemists.Key
Features* The most complete and updated reference source on the subject* Comprehensive
coverage from a stron chemical engineering and chemistry perspective* Emphasis on both natural
and synthetic raw materials in ceramic powder synthesis* Information on reaction kinetics*
Superior, more comprehensive coverage than that in existing texts* Sample problems and exercises*
Problems at the end of each chapter which supplement the material

powder processing and technology: Peanuts: Processing Technology and Product
Development Qiang Wang, 2016-05-31 Peanuts: Processing Technology and Product Development
provides an overall review of the latest peanut and peanut-related research development worldwide,
including not only peanut production and processing progress, but also peanut-related product (oil,
protein) production technologies, and by-products utilization technologies (peptides, polyphenol,
polysaccharide, and dietary fiber). The book focuses on technology practicability, and all the
technologies introduced, have been partly or fully applied. It is a valuable book and important
reference for technicians and R and D persons in the peanut processing industry, and can also be
used as a reference book for professional teaching and scientific research in the field of food science
and engineering. - Provides the latest worldwide research in the field of peanut production and
processing, incorporating the author's research findings on new product development - Presents
technologies that have already been partly or fully applied in the peanut industry, providing effective
guidance for the processing of peanuts and their by-products - Includes topics on peanut production,
peanut research progress, main peanut components, raw material quality evaluation, processing and
utilization of peanut products (oil, protein), and by-products (peptide, polyphenol, polysaccharide,



dietary fiber)

powder processing and technology: Advanced Aseptic Processing Technology James
Agalloco, James Akers, 2016-04-19 The preparation of sterile products using aseptic processing is
considered perhaps the most critical process in the pharmaceutical industry and has witnessed
continual improvement over the last half century. New approaches that have transformed classical
aseptic production methods are appearing almost daily. This book reviews emerging technologies

powder processing and technology: How to Optimize Fluid Bed Processing Technology
Dilip Parikh, 2017-04-04 How to Optimize Fluid Bed Processing Technology: Part of the Expertise in
Pharmaceutical Process Technology Series addresses the important components of fluid bed
granulation, providing answers to problems that commonly arise and using numerous practical
examples and case studies as reference. This book covers the theoretical concepts involved in
fluidization, also providing a description of the choice and functionality of equipment. Additional
chapters feature key aspects of the technology, including formulation requirements, process
variables, process scale-up, troubleshooting, new development, safety, and process evaluation. Given
its discussion of theoretical principles and practical solutions, this is a go-to resource for all those
scientists and new researchers working with fluid bed granulation as a unit operation. - Written by
an expert in the field with several years of experience in product development, manufacturing, plant
operations, and process engineering - Illustrates when fluid bed granulation is needed, when to use
less common fluid bed granulation methods, and the advantages of fluid bed granulation when
compared to other granulation techniques - Offers troubleshooting tips and practical advice for
scientists working with this technique

powder processing and technology: Advanced Manufacturing and Processing Technology
Chander Prakash, Sunpreet Singh, J. Paulo Davim, 2020-10-26 This book disseminates recent
research, theories, and practices relevant to the areas of surface engineering and the processing of
materials for functional applications in the aerospace, automobile, and biomedical industries. The
book focuses on the hidden technologies and advanced manufacturing methods that may not be
standardized by research institutions but are greatly beneficial to material and manufacturing
industrial engineers in many ways. It details projects, research activities, and innovations in a global
platform to strengthen the knowledge of the concerned community. The book covers surface
engineering including coating, deposition, cladding, nanotechnology, surface finishing, precision
machining, processing, and emerging advanced manufacturing technologies to enhance the
performance of materials in terms of corrosion, wear, and fatigue. The book captures the emerging
areas of materials science and advanced manufacturing engineering and presents recent trends in
research for researchers, field engineers, and academic professionals.

powder processing and technology: 45th Porcelain Enamel Institute Technical Forum William
J. Smothers, 2009-09-28 This volume is part of the Ceramic Engineering and Science Proceeding
(CESP) series. This series contains a collection of papers dealing with issues in both traditional
ceramics (i.e., glass, whitewares, refractories, and porcelain enamel) and advanced ceramics. Topics
covered in the area of advanced ceramic include bioceramics, nanomaterials, composites, solid oxide
fuel cells, mechanical properties and structural design, advanced ceramic coatings, ceramic armor,
porous ceramics, and more.

powder processing and technology: Cocoa Production and Processing Technology Emmanuel
Ohene Afoakwa, 2014-02-21 This book presents detailed explanations of technologies for sustainable
production of high-quality and safe cocoa beans for the global confectionary industry. It describes
up-to-date technologies and approaches to modern cocoa production practices, global production
and consumption trends as well as principles of cocoa processing and chocolate manufacture. It
covers the origin, history and taxonomy of cocoa, and examines the fairtrade and organic cocoa
industries. The chapters provide in-depth coverage of cocoa cultivation, harvesting and post-harvest
treatments, genotypic variations, fermentation techniques, drying, storage and transportation.

powder processing and technology: Food Processing Technology P.]. Fellows, 2022-06-18
Food Processing Technology: Principles and Practice, Fifth Edition includes emerging trends and



developments in food processing. The book has been fully updated to provide comprehensive,
up-to-date technical information. For each food processing unit operation, theory and principles are
first described, followed by equipment used commercially and its operating conditions, the effects of
the operation on micro-organisms, and the nutritional and sensory qualities of the foods concerned.
Part I describes basic concepts; Part II describes operations that take place at ambient temperature;
Part III describes processing using heat; Part IV describes processing by removing heat; and Part V
describes post-processing operations. This book continues to be the most comprehensive reference
in the field, covering all processing unit operations in a single volume. The title brings key terms and
definitions, sample problems, recommended further readings and illustrated processes. - Presents
current trends on food sustainability, environmental considerations, changing consumer choices,
reduced packaging and energy use, and functional and healthy/plant-based foods - Includes highly
illustrated line drawings and/or photographs to show the principles of equipment operation and/or
examples of equipment that is used commercially - Contains worked examples of common
calculations

powder processing and technology: Issues in Technology Theory, Research, and
Application: 2013 Edition , 2013-05-01 Issues in Technology Theory, Research, and Application:
2013 Edition is a ScholarlyEditions™ book that delivers timely, authoritative, and comprehensive
information about Ocean Technology. The editors have built Issues in Technology Theory, Research,
and Application: 2013 Edition on the vast information databases of ScholarlyNews.™ You can expect
the information about Ocean Technology in this book to be deeper than what you can access
anywhere else, as well as consistently reliable, authoritative, informed, and relevant. The content of
Issues in Technology Theory, Research, and Application: 2013 Edition has been produced by the
world’s leading scientists, engineers, analysts, research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is written, assembled, and edited by the editors
at ScholarlyEditions™ and available exclusively from us. You now have a source you can cite with
authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.

powder processing and technology: Chinese Dates Dongheng Liu, Xinggian Ye, Yueming
Jiang, 2016-07-06 Chinese Dates: A Traditional Functional Food delivers unique information on
Chinese dates (jujubes) as typical ethical foods and traditional health-promoting foods. It conveys a
better understanding of Asian food cultures and provides historical information in regard to
traditional functional foods and their dietary applications. It discusses the h

powder processing and technology: Advances in Processing Technology Gopal Kumar
Sharma, Anil Dutt Semwal, Dev Kumar Yadav, 2021-11-29 The present book is an amalgamation of
various topics which are quite relevant to academics pertaining to food science and technology.
Sincere attempts have been made to map consumer's perception in terms of sensory evaluation of
processed foods and their role on quality determination. To cover food safety, the topic of
advancement in the traceability and transparency of food supply chain is discussed in length.
Besides, providing basic nutrition food has become an essential source of health promoting
phyto-ingredients too. To take care of the concerned population, therapeutic foods have also been
discussed with their future trends. Similarly, recent trends in functional and Nutraceutical foods
were also discussed in detail so as to give an exhaustive overlook of such subject matter. To give
impetus to the growing and aged generations, the importance of the technology of weaning and
geriatric foods is described in detail. Bio-preservation of various food products including
fermentation had always attracted researchers for various reasons, inclusive of its novel and
chemical free approach of preservation which has been aptly covered under current expansions in
microbiology for food preservation and also under progression in biotechnology and its application
in food processing. The cross linkage of advance technologies inclusive of nano-science is elaborated
as technological advances in nano- science for specific food and nutrition delivery. Oil and spice
commerce are two giants pillars in food processing industries and readers would surely be wishing
to understand the developments in the technology of oils refineries and condiments. Smart and



intelligent packing systems always extend an upper hand as far as shelf life monitoring of any
processed food is concerned, especially when these are import worthy products. The science and
technological approach of these packing innovations is also well covered. Note: T&F does not sell or
distribute the hardback in India, Pakistan, Nepal, Bhutan, Bangladesh and Sri Lanka. This title is
co-published with NIPA.

powder processing and technology: Fluidized-bed Coating with Plastics Plastics Technical
Evaluation Center (U.S.), Arthur H. Landrock, 1964 This report on the relatively new field of
fluidized-bed coating with plastics is intended to give military agencies and contractors a good idea
of the possibilities and limitations of the technique. In the normal use of the process a metal part is
heated to a temperature somewhat higher than the melting point of the resin powder with which it is
to be coated. Upon immersion of the preheated metal part into a bed or bath of resin powder,
usually kept at room temperature and fluidized by a current of air, the powder particles are fused
onto the surface of the part. Postheating may or may not be necessary to smooth and/or cure the
coating. This report has detailed information on 139 references, including 39 foreign and American
patents. (Author).

powder processing and technology: Modelling Batch Systems Using Population
Balances,

powder processing and technology: Drying in the Dairy Industry Cécile Le Floch-Fouéré,
Pierre Schuck, Gaélle Tanguy, Luca Lanotte, Romain Jeantet, 2020-11-25 With more than 12M tons
of dairy powders produced each year at a global scale, the drying sector accounts to a large extent
for the processing of milk and whey. It is generally considered that 40% of the dry matter collected
overall ends up in a powder form. Moreover, nutritional dairy products presented in a dry form (eg,
infant milk formulae) have grown quickly over the last decade, now accounting for a large share of
the profit of the sector. Drying in the Dairy Industry: From Established Technologies to Advanced
Innovations deals with the market of dairy powders issues, considering both final product and
process as well as their interrelationships. It explains the different processing steps for the
production of dairy powders including membrane, homogenisation, concentration and agglomeration
processes. The book includes a presentation of the current technologies, the more recent
development for each of them and their impact on the quality of the final powders. Lastly, one
section is dedicated to recent innovations and methods directed to more sustainable processes, as
well as latter developments at lab scale to go deeper in the understanding of the phenomena
occurring during spray drying. Key Features: Presents state-of-the-art information on the production
of a variety of different dairy powders Discusses the impact of processing parameters and drier
design on the product quality such as protein denaturation and viability of probiotics Explains the
impact of drying processes on the powder properties such as solubility, dispersibility, wettability,
flowability, floodability, and hygroscopicity Covers the technology, modelling and control of the
processing steps This book is a synthetic and complete reference work for researchers in academia
and industry in order to encourage research and development and innovations in drying in the dairy
industry.

powder processing and technology: Advancements in Materials Processing Technology,
Volume 2 Rina Sahu, Ram Krishna, Ranjit Prasad, 2024-10-02 This book encompasses
peer-reviewed proceedings of the International Conference on Advancement in Materials Processing
Technology (AMPT 2023). The recent developments in the domain of materials and mineral
processing are briefly discussed. Keen attention has been paid toward techniques involving
sustainable development incorporating green building materials aiming toward clean technology and
circular economy. A range of durable, energy-efficient, and advanced materials, encompassing
nano-materials, bio-materials, composite, smart, multifunctional, functionally graded, energy
materials, etc. are analyzed and presented. The topics covered also include sustainable coal use,
modeling and simulation, 3D-printing, and high-entropy alloys. The book also discusses various
properties and performance attributes of advanced materials including their durability, workability,
and carbon footprint. The book serves as a valuable platform for students, researchers, and



professionals interested to delve deeper into recent advancements in Material Science and
Engineering.

powder processing and technology: Advances in Fish Processing Technology D.P. Sen,
2005-02-21 With reference to India.

powder processing and technology: Particulate Products Henk G. Merkus, Gabriel M.H.
Meesters, 2013-11-19 Particulate products make up around 80% of chemical products, from all
industry sectors. Examples given in this book include the construction materials, fine ceramics and
concrete; the delicacies, chocolate and ice cream; pharmaceutical, powders, medical inhalers and
sun screen; liquid and powder paints. Size distribution and the shape of the particles provide for
different functionalities in these products. Some functions are general, others specific. General
functions are powder flow and require - at the typical particulate concentrations of these products -
that the particles cause adequate rheological behavior during processing and/or for product
performance. Therefore, this book addresses particle packing as well as its relation to powder flow
and rheological behavior. Moreover, general relationships to particle size are discussed for e.g. color
and sensorial aspects of particulate products. Product-specific functionalities are often relevant for
comparable product groups. Particle size distribution and shape provide, for example, the following
functionalities: - dense particle packing in relation to sufficient strength is required in concrete
construction, ceramic objects and pharmaceutical tablets - good sensorial properties (mouthfeel) to
chocolate and ice cream - effective dissolution, flow and compression properties for pharmaceutical
powders - adequate hiding power and effective coloring of paints for protection and the desired
esthetical appeal of the objects - adequate protection of our body against sun light by sunscreen -
effective particle transport and deposition to desired locations for medical inhalers and powder
paints. Adequate particle size distribution, shape and porosity of particulate products have to be
achieved in order to reach optimum product performance. This requires adequate management of
design and development as well as sufficient knowledge of the underlying principles of physics and
chemistry. Moreover, flammability, explosivity and other health hazards from powders, during
handling, are taken into account. This is necessary, since great risks may be involved. In all aspects,
the most relevant parameters of the size distribution (and particle shape) have to be selected. In this
book, experts in the different product fields have contributed to the product chapters. This provides
optimum information on what particulate aspects are most relevant for behavior and performance
within specified industrial products and how optimum results can be obtained. It differs from other
books in the way that the critical aspects of different products are reported, so that similarities and
differences can be identified. We trust that this approach will lead to improved optimization in
design, development and quality of many particulate products.
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