pressure swing adsorption technology

pressure swing adsorption technology is a cutting-edge method widely used for
gas separation and purification. This technology exploits the differences in
gas adsorption properties under varying pressure conditions to selectively
separate specific gases from a mixture. It has become an essential process in
industries such as oxygen production, hydrogen purification, and nitrogen
generation. The efficiency, cost-effectiveness, and environmental benefits of
pressure swing adsorption technology have driven its adoption across multiple
sectors. This article provides an in-depth exploration of the fundamental
principles, components, applications, and advantages of pressure swing
adsorption technology. Additionally, it covers the challenges and recent
advancements enhancing its performance and scope. The following sections
outline the core aspects of this technology for a comprehensive
understanding.
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e Applications of Pressure Swing Adsorption Technology

Advantages and Limitations
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Fundamentals of Pressure Swing Adsorption
Technology

Pressure swing adsorption technology operates based on the selective
adsorption of gas molecules on solid adsorbents under varying pressure
conditions. Adsorption is a surface phenomenon where gas molecules adhere to
the surface of a solid material. In PSA systems, the process exploits the
fact that different gases exhibit distinct affinities to adsorbents at
different pressures. Typically, adsorption occurs at high pressure, while
desorption takes place at low pressure, enabling the separation of target
gases with high purity.

Principles of Adsorption and Desorption

Adsorption involves the accumulation of gas molecules on the surface of
porous solids known as adsorbents. Common adsorbents include zeolites,
activated carbon, and molecular sieves, each having unique pore structures
and chemical properties. During the adsorption phase, the feed gas mixture is
pressurized, causing the desired gas to adhere to the adsorbent, while other
gases pass through. Subsequently, reducing the pressure facilitates
desorption, where the adsorbed gas molecules are released, regenerating the
adsorbent for the next cycle.



Role of Pressure Variation

The pressure swing aspect is crucial; it enables cyclic operation between
high and low pressures. By cyclically switching the pressure, the system can
continuously separate gases without the need for additional chemicals or
thermal energy inputs, distinguishing it from other separation technologies
such as cryogenic distillation or membrane separation.

Key Components and Working Principle

A pressure swing adsorption system comprises several critical components that
work together to ensure efficient gas separation. Understanding these
components is essential to grasp the operational mechanics of PSA technology.

Main Components of a PSA System

e Adsorption Vessels: Typically two or more vessels filled with adsorbent
material, operating in alternating cycles.

e Adsorbent Materials: Porous solids such as zeolites or activated carbon
designed to selectively adsorb specific gases.

e Valves and Piping: Control the flow of gases between vessels and enable
switching between adsorption and desorption phases.

e Feed Gas Supply: Provides the gas mixture to be separated.

e Product and Waste Gas Outlets: Separate the purified target gas and the
removed impurities.

Step-by-Step Working Process

The PSA cycle typically involves the following stages:

1. Pressurization: The feed gas is introduced into the adsorption vessel at
high pressure.

2. Adsorption: Target gases are adsorbed onto the adsorbent, while other
gases pass through as waste.

3. Depressurization: The pressure is lowered to release the adsorbed gas
from the adsorbent.

4. Desorption: The adsorbed gas is collected as the purified product.

5. Regeneration: The adsorbent is regenerated and prepared for the next
cycle.



By continuously alternating between vessels, PSA systems achieve a steady
output of purified gas.

Applications of Pressure Swing Adsorption
Technology

Pressure swing adsorption technology is versatile and finds applications in
various industrial fields due to its efficiency and adaptability.

Oxygen Generation

PSA is extensively used to produce high-purity oxygen for medical,
industrial, and environmental applications. It separates oxygen from
atmospheric air, providing an on-site oxygen supply without the need for
cryogenic storage.

Hydrogen Purification

In refineries and chemical plants, PSA systems purify hydrogen by removing
impurities such as carbon dioxide, methane, and nitrogen. This purified
hydrogen is critical for processes like ammonia synthesis and fuel cell
operation.

Nitrogen Production

PSA technology also enables nitrogen generation by adsorbing oxygen and other
gases, delivering nitrogen on demand for food packaging, electronics
manufacturing, and inerting processes.

Other Industrial Uses

Additional applications include carbon dioxide capture, natural gas
upgrading, and biogas purification, further demonstrating the broad utility
of PSA technology.

Advantages and Limitations

Understanding the benefits and constraints of pressure swing adsorption
technology helps in evaluating its suitability for specific applications.



Advantages

e Energy Efficiency: PSA consumes less energy compared to cryogenic
separation methods.

e Cost-Effectiveness: Lower operational and maintenance costs due to
simple mechanical components.

e Environmental Friendliness: Does not require harmful chemicals or
generate significant waste.

e Scalability: Suitable for small to large-scale operations with flexible
configurations.

e Rapid Startup and Shutdown: Enables quick adjustments to production
demands.

Limitations

e Purity Constraints: Achieving ultra-high purity gases may require
additional processing.

e Adsorbent Degradation: Adsorbent materials can degrade over time,
reducing efficiency.

e Pressure Requirements: The need for high-pressure operation can increase
energy costs.

e Complex Control Systems: Precise valve timing and pressure management
are necessary for optimal performance.

Recent Innovations and Future Trends

Continuous research and development efforts are enhancing the capabilities of
pressure swing adsorption technology, expanding its applications and
improving efficiency.

Advanced Adsorbent Materials

New adsorbents with higher selectivity and capacity, such as metal-organic
frameworks (MOFs) and tailored zeolites, are being developed to improve
separation performance and extend operational lifetime.



Integration with Renewable Energy

PSA systems are increasingly integrated with renewable energy sources to
reduce carbon footprints, particularly in hydrogen production for green fuel
applications.

Automation and Control Enhancements

Modern PSA plants incorporate advanced sensors and control algorithms to
optimize cycle timing, pressure levels, and energy consumption, resulting in
more reliable and cost-effective operation.

Expansion into New Markets

Emerging applications such as carbon capture and storage (CCS) and biogas
upgrading are driving innovation in PSA technology, supporting global
sustainability goals.

Frequently Asked Questions

What is pressure swing adsorption (PSA) technology?

Pressure swing adsorption (PSA) technology is a process used to separate
specific gases from a mixture of gases under pressure according to the
molecular characteristics and affinity for an adsorbent material. It operates
by cycling between high and low pressures to adsorb and desorb target gases.

What are the main applications of pressure swing
adsorption technology?

PSA technology is primarily used for gas purification and separation,
including oxygen generation, nitrogen production, hydrogen recovery, and
carbon dioxide capture in industries such as medical, chemical, and
environmental sectors.

How does pressure swing adsorption differ from
cryogenic distillation?

PSA operates at near ambient temperatures using adsorbent materials to
separate gases based on pressure changes, making it more energy-efficient and

cost-effective for small to medium scales compared to cryogenic distillation,
which relies on very low temperatures to separate gases.

What materials are commonly used as adsorbents in PSA
systems?

Common adsorbents in PSA systems include zeolites, activated carbon, and



molecular sieves, each selected based on their ability to selectively adsorb
specific gas molecules under pressure.

What are the advantages of using PSA technology for
oxygen generation?

PSA oxygen generators provide on-site production of high-purity oxygen with
lower operational costs, require less maintenance, have faster start-up
times, and are more environmentally friendly compared to traditional oxygen
supply methods.

What challenges are associated with pressure swing
adsorption technology?

Challenges include adsorbent degradation over time, sensitivity to feed gas
contaminants, limitations in gas purity and recovery rates, and the need for
precise control systems to optimize cycle times and pressure levels.

Additional Resources

1. Pressure Swing Adsorption: Principles and Applications

This book provides a comprehensive introduction to the fundamentals of
pressure swing adsorption (PSA) technology. It covers adsorption theory,
cycle design, and practical applications in gas separation and purification.
The text is suitable for both students and professionals seeking to
understand the core principles and latest advancements in PSA systems.

2. Advanced Pressure Swing Adsorption Technologies for Gas Separation
Focusing on state-of-the-art developments, this book explores the latest
innovations in PSA technology for industrial gas separation. It includes
detailed discussions on novel adsorbent materials, process optimization, and
hybrid systems. The book also presents case studies demonstrating successful
implementation in various industries.

3. Design and Operation of Pressure Swing Adsorption Systems

This practical guide offers detailed methodologies for designing and
operating PSA units. It covers cycle scheduling, equipment selection, and
troubleshooting common operational issues. Engineers and plant operators will
find this book valuable for improving PSA system performance and reliability.

4. Adsorption Science and Technology: Pressure Swing Adsorption Applications
The book delves into the science behind adsorption processes with a focus on
PSA applications. It discusses the thermodynamics and kinetics of adsorption,
adsorbent characterization, and process simulation techniques. Readers will
gain a solid understanding of how adsorption science underpins PSA
technology.

5. Industrial Gas Purification Using Pressure Swing Adsorption

This title addresses the use of PSA technology in industrial gas
purification, including air separation, hydrogen purification, and carbon
dioxide capture. It provides insights into process integration, scale-up
challenges, and economic considerations. The book is aimed at chemical
engineers and industry professionals.

6. Membranes and Adsorbents in Pressure Swing Adsorption
Exploring the synergy between membrane separation and PSA, this book examines



combined technologies for enhanced gas separation. It reviews different
adsorbent materials alongside membrane types, highlighting their
complementary roles. The text is beneficial for researchers developing hybrid
gas separation systems.

7. Process Modeling and Simulation of Pressure Swing Adsorption Systems

This book emphasizes computational approaches to modeling PSA processes. It
covers mathematical models, simulation software, and optimization techniques
to predict PSA performance. Students and engineers can use this resource to
design more efficient and cost-effective PSA cycles.

8. Environmental Applications of Pressure Swing Adsorption

Highlighting PSA technology's role in environmental protection, this book
discusses applications like carbon capture, air pollution control, and
volatile organic compound removal. It also addresses regulatory frameworks
and sustainability aspects. The book is relevant for environmental engineers
and policymakers.

9. Fundamentals of Adsorption and Pressure Swing Adsorption Technology

A foundational text that explains the basic concepts of adsorption and the
specifics of PSA technology. It provides clear explanations of adsorption
isotherms, cycle configurations, and process variables. Ideal for beginners,
this book lays the groundwork for further study or industrial application of
PSA.
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pressure swing adsorption technology: Pressure Swing Adsorption Douglas M. Ruthven, S.
Farooq, Kent S. Knaebel, 1996-12-17 Pressure Swing Adsorption is the first book that provides a
coherent and concise summary of the underlying science and technology of pressure swing
adsorption (PSA) processes at a level understandable to the practising engineer. PSA has achieved
widespread commercial acceptance as the technology of choice for hydrogen purification, air
separation and small scale air driers. However, PSA has numerous other actual and potential uses
such as the recovery of methane from landfill gas, the production of carbon dioxide and other large
scale applications. Since the design and optimization of a PSA process requires a somewhat
mathematical model, two chapters of the book provide in-depth information on equilibrium theory
and dynamic numerical simulation. However, this mathematical material will also help the general
reader develop an understanding of the principles and strenghts and limitations of various
approaches. PSA engineers, chemical engineers, environmental chemists, academicians and
managers who must make informed decisions about purchasing costly PSA systems will find
Pressure Swing Adsorption of particular value.

pressure swing adsorption technology: The Technology of Catalytic Oxidations Philippe
Arpentinier, Fabrizio Cavani, Ferruccio Trifiro, 2001 Volume 1 covers the most important
technological aspects of the use of molecular oxygen for catalytic oxidation reactions.Volume 2
addresses the safety issues associated with the use of oxygen in catalytic oxidation
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reactions.Contents Vol. 1: 1. Introduction. 2. Chemical-physical properties of molecular oxygen. 3.
Oxygen production technologies. 4. Chemical fundamentals of oxidation reactions. 5. Reactor
technologies for multiphase systems. 6. Liquid phase oxidations. 7. Gas phase selective oxidations. 8.
Selective oxidation of paraffins. References. Index. Vol. 2: 9. Introduction to safety problems in the
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pressure swing adsorption technology: Hydrogen Production Processes in Refining
Technology James G. Speight, 2024-06-26 This book details the various approaches to the production
of hydrogen in petroleum refining. The need for hydrogen is addressed, and then the differences
between the processes are detailed. This practical and accessible guide is written for managers,
professionals, and technicians as well as graduate students transitioning into the refining industry.
Key Features: Describes hydrogen purification methods and processes, providing relevant process
data and fully describing process operations Describes hydrogen purification methods and
processes, detailing the types of feedstock that can be used and exploring the options and
parameters of each process Details commercial processes, including gasification pretreatment and
reactions and considers next-generation processes and developments

pressure swing adsorption technology: Use of Pressure Swing Adsorption Technology to
Inert Sealed Mine Areas with Nitrogen Michael A. Trevits, 2009

pressure swing adsorption technology: Advances in Natural Gas: Formation, Processing,
and Applications. Volume 8: Natural Gas Process Modelling and Simulation Mohammad Reza
Rahimpour, Mohammad Amin Makarem, Maryam Meshksar, 2024-05-11 Advances in Natural Gas:
Formation, Processing, and Applications is a comprehensive eight-volume set of books that discusses
in detail the theoretical basics and practical methods of various aspects of natural gas from
exploration and extraction, to synthesizing, processing and purifying, producing valuable chemicals
and energy. The volumes introduce transportation and storage challenges as well as hydrates
formation, extraction, and prevention Volume 8 titled Process Modelling and Simulation discusses
various aspects of natural gas related processes from modelling and simulation point of view. This
includes modelling of natural gas sweetening, dehydration and other impurities removal processes
and apparatus as well as simulation of processes and apparatus dealt with producing chemicals and
energy from natural gas.The book introduces modelling and simulation of natural gas hydrate
related processes and covers modelling basics, numerical approaches and optimization techniques,
which provides a deeper understanding of the subject. - Introduces modelling and simulation
methods for natural gas sweetening and purification - Describes modelling and simulation
procedures of producing chemicals and energy from natural gas - Discusses theoretical basics and
models of natural gas hydrates

pressure swing adsorption technology: Advances and Technology Development in
Greenhouse Gases: Emission, Capture and Conversion Mohammad Reza Rahimpour,
Mohammad Amin Makarem, Maryam Meshksar, 2024-07-13 Advances and Technology Development
in Greenhouse Gases: Emission, Capture and Conversion is a comprehensive seven-volume set of
books that discusses the composition and properties of greenhouse gases, and introduces different
sources of greenhouse gases emission and the relation between greenhouse gases and global
warming. The comprehensive and detailed presentation of common technologies as well as novel
research related to all aspects of greenhouse gases makes this work an indispensable encyclopedic
resource for researchers in academia and industry.Volume 7 titled Process Modelling and Simulation
reviews process modelling and simulation. The book reviews modeling studies of GHGs emissions
and surveys the details of carbon capture modelling with several well-developed processes such as
absorbers, swing technologies, and microstructures. It addresses modelling of geological and ocean
storage, and reviews simulation studies of the chemical conversion of carbon dioxide to any valuable
materials. The book summarizes essential information required in the simulation and modelling of



the processes which are beneficial in carbon capture, storage, or conversion. - Introduces modeling
and simulation methods of carbon and methane emission - Describes modeling and simulation
procedures of producing chemicals from carbon as well as methane - Discusses modeling and
simulation of various technologies for carbon capture

pressure swing adsorption technology: The Carbon Chain in Carbon Dioxide Industrial
Utilization Technologies Dariusz Wawrzynczak, [zabela Majchrzak-Kuceba, Covadonga Pevida,
Giuseppe Bonura, Rita Nogueira, Marcello de Falco, 2022-12-26 A shift towards implementation of
renewable energy has disadvantages, such as power availability, storage capacity, and
accompanying costs, and therefore the potential of clean fossil fuel technologies to ensure the
stability of electricity generation needs to be reconsidered until these challenges will be overcome.
These clean technologies can help prevent the greenhouse effect and, at the same time, guarantee
energy security, as coal is a widespread, price-stable raw material that is available in large
quantities. This book focuses on the carbon chain, starting from the formation of CO2, through its
capture, possible cleaning, to the production of useful products such as dimethylether, methanol,
and carbonated cement prefabricates. The comprehensive case study presents the research results
of an international team established within the CCS-CCU technology for carbon footprint reduction
using bio-adsorbents (BIOCO2) project.

pressure swing adsorption technology: Chemical Reaction Technology Dmitry Yu. Murzin,
2015-05-19 The book discusses the sciences of operations, converting raw materials into desired
products on an industrial scale by applying chemical transformations and other industrial
technologies. Basics of chemical technology combining chemistry, physical transport, unit operations
and chemical reactors are thoroughly prepared for an easy understanding.

pressure swing adsorption technology: Biofuel's Engineering Process Technology Marco
Aurelio Dos Santos Bernardes, 2011-08-01 This book aspires to be a comprehensive summary of
current biofuels issues and thereby contribute to the understanding of this important topic. Readers
will find themes including biofuels development efforts, their implications for the food industry,
current and future biofuels crops, the successful Brazilian ethanol program, insights of the first,
second, third and fourth biofuel generations, advanced biofuel production techniques, related waste
treatment, emissions and environmental impacts, water consumption, produced allergens and toxins.
Additionally, the biofuel policy discussion is expected to be continuing in the foreseeable future and
the reading of the biofuels features dealt with in this book, are recommended for anyone interested
in understanding this diverse and developing theme.

pressure swing adsorption technology: Adsorption Technology and Design W John
Thomas, FEng, Barry Crittenden, 1998-04-27 The aim of this book is to provide all those involved in
designing and running adsorption processes with a guide to adsorption technology and design.

pressure swing adsorption technology: Design, Simulation and Optimization of Adsorptive

and Chromatographic Separations: A Hands-On Approach Kevin R. Wood, Y. A. Liu, Yueying Yu,
2018-03-06 A comprehensive resource to the construction, use, and modification of the wide variety

of adsorptive and chromatographic separations Design, Simulation and Optimization of Adsorptive
and Chromatographic Separations offers the information needed to effectively design, simulate, and
optimize adsorptive and chromatographic separations for a wide range of industrial applications.
The authors?noted experts in the field?cover the fundamental principles, the applications, and a
range of modeling techniques for the processes. The text presents a unified approach that includes
the ideal and intermediate equations and offers a wealth of hands-on case studies that employ the
rigorous simulation packages Aspen Adsorption and Aspen Chromatography. The text reviews the
effective design strategies, details design considerations, and the assumptions which the modelers
are allowed to make. The authors also cover shortcut design methods as well as mathematical tools
that help to determine optimal operating conditions. This important text: -Covers everything from
the underlying pheonmena to model optimization and the customization of model code -Includes
practical tutorials that allow for independent review and study -Offers a comprehensive review of the
construction, use, and modification of the wide variety of adsorptive and chromatographic



separations -Contains contributions from three noted experts in the field Written for
chromatographers, process engineers, ehemists, and other professionals, Design, Simulation and
Optimization of Adsorptive and Chromatographic Separations offers a comprehensive review of the
construction, use, and modification of adsorptive and chromatographic separations.

pressure swing adsorption technology: Climate Mitigation and Adaptation in China Jun
Fu, Dongxiao Zhang, Ming Lei, 2021-10-29 Climate change is a huge challenge to humanity in the
21th century. In view of China’s recent pledge to the international community to peak carbon
emissions before 2030 and achieve carbon neutrality by 2060, this book examines climate mitigation
and adaptation efforts in China through the prism of the steel sector, and it does so from three
interrelated perspectives, i.e., policy, technology, and market. The book argues that in developing
the country’s strategy towards green growth, over the years there has been a positive and
interactive relationship between China’s international commitments and domestic agenda setting in
mitigation and adaptation to the impact of climate change. To illustrate China’s efforts, two special
areas, i.e., carbon capture, utilization and storage (CCUS) and emissions-trading system (ETS), have
received focused examination. Along the spectrum of low-carbon, zero-carbon, and negative-carbon
strategies, this study ends with a simulation model which outlines different policy scenarios,
challenges, and uncertainties, as China moves further on, trying to achieve carbon neutrality in
2060. The book will be of interest to scholars, policy-makers, and business executives who want to
understand China’s growing role in the world.

pressure swing adsorption technology: Hydrogen and Syngas Production and Purification
Technologies Ke Liu, Chunshan Song, Velu Subramani, 2010-01-07 Covers the timely topic of fuel
cells and hydrogen-based energy from its fundamentals to practical applications Serves as a
resource for practicing researchers and as a text in graduate-level programs Tackles crucial aspects
in light of the new directions in the energy industry, in particular how to integrate fuel processing
into contemporary systems like nuclear and gas power plants Includes homework-style problems

pressure swing adsorption technology: Final Report - Development of New Pressure Swing
Adsorption (PSA) Technology to Recover High Valued Products from Chemical Plant and Refinery
Waste Systems Keith Ludwig, 2004 Project Objective was to extend pressure swing adsorption (PSA)
technology into previously under-exploited applications such as polyolefin production vent gas
recovery and H2 recovery from refinery waste gases containing significant amounts of heavy
hydrocarbons, aromatics, or H2S.

pressure swing adsorption technology: Decarbonization Technology Nik Abdul Hadi
Sapiaa, Lam Man Kee, Khairulazhar Jumbri, Bamidele Victor Ayodele, Syaza Izyanni Ahmad,
2025-05-25 The Proceedings of the International Conference on Decarbonization Technology
(ICDT2024) cover a wide range of topics, including Hydrogen, Solar and Thermal Energy, Biomass
and Biofuel, Carbon Capture and Utilization, Green Processes and Materials, and Carbon Offsets and
Accounting. Keywords: Hydrogen Production, Bioethanol, Lithium Recovery, Gas Separation,
Refrigeration Oils, Microwave Heating, Rubber Waste Tyre, CO2 Adsorption, Nanofluids, Hybrid
Supercapacitor, CO2 Hydrogenation, Oil Palm Wastes, Methanol Production, Biogas Upgradation,
Bacterial Nanocellulose Foam, Polymer Aerogel, Marine Farm, Palm Kernel Oil, Lithium-ion
Batteries, Beverages for Astronauts, Simulation Software, Blue Energy, Carbon Capture and
Storage, Nuclear Fusion, Quantum Chemistry, Porous Media, Carbon Quantum Dots.

pressure swing adsorption technology: Emerging Technologies and Biological Systems for
Biogas Upgrading Nabin Aryal, Lars Ditlev Morck Ottosen, Michael Vedel Wegener Kofoed, Deepak
Pant, 2021-03-31 Emerging Technologies and Biological Systems for Biogas Upgrading
systematically summarizes the fundamental principles and the state-of-the-art of biogas cleaning and
upgrading technologies, with special emphasis on biological processes for carbon dioxide (CO2),
hydrogen sulfide (H2S), siloxane, and hydrocarbon removal. After analyzing the global scenario of
biogas production, upgrading and utilization, this book discusses the integration of methanation
processes to power-to-gas systems for methane (CH4) production and physiochemical upgrading
technologies, such as chemical absorption, water scrubbing, pressure swing adsorption and the use




of membranes. It then explores more recent and sustainable upgrading technologies, such as
photosynthetic processes using algae, hydrogen-mediated microbial techniques, electrochemical,
bioelectrochemical, and cryogenic approaches. H2S removal with biofilters is also covered, as well
as removal of siloxanes through polymerization, peroxidation, biological degradation and gas-liquid
absorption. The authors also thoroughly consider issues of mass transfer limitation in
biomethanation from waste gas, biogas upgrading and life cycle assessment of upgrading
technologies, techno-economic aspects, challenges for upscaling, and future trends.Providing
specific information on biogas upgrading technology, and focusing on the most recent developments,
Emerging Technologies and Biological Systems for Biogas Upgrading is a unique resource for
researchers, engineers, and graduate students in the field of biogas production and utilization,
including waste-to-energy and power-to-gas. It is also useful for entrepreneurs, consultants, and
decision-makers in governmental agencies in the fields of sustainable energy, environmental
protection, greenhouse gas emissions and climate change, and strategic planning. - Explores all
major technologies for biogas upgrading through physiochemical, biological, and electrochemical
processes - Discusses CO2, H2S, and siloxane removal techniques - Provides a systematical
approach to discuss technologies, including challenges to gas-liquid mass transfer, life cycle
assessment, technoeconomic implications, upscaling and systems integration

pressure swing adsorption technology: The Engineering Handbook Richard C Dorf,
2018-10-03 First published in 1995, The Engineering Handbook quickly became the definitive
engineering reference. Although it remains a bestseller, the many advances realized in traditional
engineering fields along with the emergence and rapid growth of fields such as biomedical
engineering, computer engineering, and nanotechnology mean that the time has come to bring this
standard-setting reference up to date. New in the Second Edition 19 completely new chapters
addressing important topics in bioinstrumentation, control systems, nanotechnology, image and
signal processing, electronics, environmental systems, structural systems 131 chapters fully revised
and updated Expanded lists of engineering associations and societies The Engineering Handbook,
Second Edition is designed to enlighten experts in areas outside their own specialties, to refresh the
knowledge of mature practitioners, and to educate engineering novices. Whether you work in
industry, government, or academia, this is simply the best, most useful engineering reference you
can have in your personal, office, or institutional library.

pressure swing adsorption technology: Process Systems and Materials for CO2 Capture
Athanasios 1. Papadopoulos, Panos Seferlis, 2017-03-28 This comprehensive volume brings together
an extensive collection of systematic computer-aided tools and methods developed in recent years
for CO2 capture applications, and presents a structured and organized account of works from
internationally acknowledged scientists and engineers, through: Modeling of materials and
processes based on chemical and physical principles Design of materials and processes based on
systematic optimization methods Utilization of advanced control and integration methods in process
and plant-wide operations The tools and methods described are illustrated through case studies on
materials such as solvents, adsorbents, and membranes, and on processes such as absorption /
desorption, pressure and vacuum swing adsorption, membranes, oxycombustion, solid looping, etc.
Process Systems and Materials for CO2 Capture: Modelling, Design, Control and Integration should
become the essential introductory resource for researchers and industrial practitioners in the field
of CO2 capture technology who wish to explore developments in computer-aided tools and methods.
In addition, it aims to introduce CO2 capture technologies to process systems engineers working in
the development of general computational tools and methods by highlighting opportunities for new
developments to address the needs and challenges in CO2 capture technologies.

pressure swing adsorption technology: Extremophilic Microbial Processing of Lignocellulosic
Feedstocks to Biofuels, Value-Added Products, and Usable Power Rajesh K. Sani, Navanietha
Krishnaraj Rathinam, 2018-07-02 This book presents a review and in-depth analyses of improved
biotechnological processes emphasizing critical aspects and challenges of lignocellulosic biomass
conversion into biofuels and value-added products especially using extremophiles and recombinant




microorganisms. The book specifically comprises extremophilic production of liquid and gaseous
biofuels (bioethanol, biobutanol, biodiesel, biohydrogen, and biogas) as well as value added products
(e.g. single cell protein, hydrocarbons, lipids, exopolysaccharides, and polyhydroxyalkanoates). The
book also provides the knowledge on how to develop safe, more efficient, sustainable, and
economical integrated processes for enhanced conversion of lignocellulosic feedstocks to liquid and
gaseous biofuels. Finally the book describes how to perform the techno-economical and life-cycle
assessments of new integrated processes involving extremophiles. These modeling exercises are
critical in addressing any deficiencies associated with the demonstration of an integrated biofuels
and value-added products production process at pilot scale as well as demonstration on the
commercialization scale.

pressure swing adsorption technology: Advances in Natural Gas: Formation, Processing,
and Applications. Volume 2: Natural Gas Sweetening Mohammad Reza Rahimpour, Mohammad
Amin Makarem, Maryam Meshksar, 2024-02-10 Advances in Natural Gas: Formation, Processing,
and Applications is a comprehensive eight-volume set of books that discusses in detail the
theoretical basics and practical methods of various aspects of natural gas from exploration and
extraction, to synthesizing, processing and purifying, producing valuable chemicals and energy. The
volumes introduce transportation and storage challenges as well as hydrates formation, extraction,
and prevention. Volume 2 titled Natural Gas Sweetening introduces in detail different natural gas
sweetening methods. The book covers absorption with different solvents such as alkalis, amin
blends, ionic liquids, etc. which is one of the important sweetening techniques, as well as natural gas
sweetening with adsorption-based technologies utilizing various materials including zeolites,
carbonaceous sorbents, metal oxides, etc. Is also discusses membrane-based processes with various
types (such as ionic liquid, polymeric, MOF mixed matrix, dense metal membranes) and includes
novel technologies for sweetening natural gas by using plasma and supersonic separators. -
Introduces natural gas sweetening concepts and challenges - Describes various absorption and
adsorption processes for natural gas sweetening - Includes various membrane technologies for
natural gas sweetening
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nose and face and looking inside the nose.

Blood pressure chart: What your reading means - Mayo Clinic Checking your blood pressure
helps you avoid health problems. Learn more about what your numbers mean

High blood pressure (hypertension) - Mayo Clinic The second, or lower, number measures the
pressure in the arteries between heartbeats. High blood pressure (hypertension) is diagnosed if the
blood pressure reading is

High blood pressure (hypertension) - Symptoms & causes - Mayo High blood pressure is a
common condition that affects the body's arteries. It's also called hypertension. If you have high
blood pressure, the force of the blood pushing

High blood pressure dangers: Hypertension's effects on your body High blood pressure
complications High blood pressure, also called hypertension, can quietly damage the body for years
before symptoms appear. Without treatment, high blood

Medications and supplements that can raise your blood pressure Here are some of the
medicines and supplements that can raise blood pressure. If you use any of them and you're worried
about high blood pressure, talk with your healthcare

Choosing blood pressure medications - Mayo Clinic Medicines to treat high blood pressure
sometimes are called antihypertensives. Choosing the right blood pressure medicine can be
challenging. Your healthcare team may

Low blood pressure (hypotension) - Diagnosis and treatment Low blood pressure without
symptoms or with only mild symptoms rarely requires treatment. If low blood pressure causes
symptoms, the treatment depends on the cause. For
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