oxidation of cyclohexanone to adipic acid lab
report

oxidation of cyclohexanone to adipic acid lab report is a detailed examination of the chemical
process that converts cyclohexanone into adipic acid through oxidation. This article provides an in-
depth look at the experimental procedure, reaction mechanisms, and the analytical methods used to
verify the product. Understanding the oxidation of cyclohexanone to adipic acid is essential due to
adipic acid's industrial importance, especially in the production of nylon and other polymers. The
report covers safety considerations, reagent selection, and the step-by-step laboratory process,
ensuring clarity for both students and professionals conducting similar experiments. Additionally, this
discussion includes the theoretical background and practical challenges encountered during the
oxidation reaction. A comprehensive review of results and potential sources of error further enhances
the learning experience. The following sections outline the critical aspects of the oxidation of
cyclohexanone to adipic acid lab report.

Introduction to the Oxidation Process

Chemical Reaction and Mechanism

Materials and Methods

Experimental Procedure

Results and Analysis

Safety and Environmental Considerations

Introduction to the Oxidation Process

The oxidation of cyclohexanone to adipic acid is a widely studied chemical transformation in organic
chemistry laboratories. This process involves the conversion of a cyclic ketone, cyclohexanone, into a
dicarboxylic acid, adipic acid, through an oxidative reaction. Adipic acid is a critical industrial chemical
primarily used in the manufacture of nylon-6,6, polyurethane, and plasticizers. The laboratory
synthesis mimics industrial methods but on a smaller scale, providing insight into reaction conditions
and catalyst roles. This section introduces the fundamental concepts and significance of the oxidation
reaction, setting the stage for understanding the detailed experimental work.

Chemical Reaction and Mechanism

Chemical Equation

The overall chemical reaction for the oxidation of cyclohexanone to adipic acid can be represented as



follows:
Cyclohexanone + Oxidizing agent — Adipic Acid

Typically, strong oxidizing agents such as nitric acid or potassium permanganate are used to facilitate
this transformation. The reaction involves the cleavage of the cyclohexanone ring and the formation
of two carboxylic acid groups.

Reaction Mechanism

The oxidation mechanism proceeds through several intermediate steps. Initially, the oxidizing agent
attacks the carbonyl group of cyclohexanone, leading to ring cleavage. Subsequent oxidation steps
convert the intermediates into adipic acid. Radical and ionic pathways may be involved depending on
the oxidant and reaction conditions. Understanding the mechanism allows for optimization of reaction
parameters and improvement of yield.

Common Oxidizing Agents

e Nitric acid (HNO3)
e Potassium permanganate (KMnO4)
e Chromic acid (H2CrO4)

e Ozone (03) in ozonolysis

The choice of oxidizing agent influences the reaction rate, selectivity, and environmental impact of
the process.

Materials and Methods

Reagents and Chemicals

Accurate measurement and purity of reagents are crucial for successful oxidation. Commonly used
materials include:

Cyclohexanone (substrate)

Nitric acid or alternative oxidizing agent

Distilled water

Ice bath for temperature control

Neutralizing agents such as sodium bicarbonate



Apparatus and Equipment

The experiment requires standard laboratory glassware and equipment, including:

Round-bottom flask

Reflux condenser

Magnetic stirrer

Thermometer

Filtration setup (Buchner funnel and vacuum source)

e Analytical balance

Preparation and Handling

Proper preparation involves setting up the apparatus for reflux and ensuring all reagents are
measured precisely. Handling strong oxidizers demands caution, including the use of gloves and eye
protection. Maintaining controlled temperature and stirring minimizes side reactions and promotes
efficient oxidation.

Experimental Procedure

Step-by-Step Synthesis

The oxidation of cyclohexanone to adipic acid follows a systematic procedure that typically includes:

=

. Adding a measured amount of cyclohexanone to the round-bottom flask.

2. Slowly introducing the oxidizing agent under stirring to control the exothermic reaction.

3. Refluxing the mixture for a specified time, usually several hours, to ensure complete oxidation.
4. Cooling the reaction mixture in an ice bath to precipitate adipic acid.

5. Filtering the solid product and washing it to remove impurities.

6. Drying the adipic acid for further analysis.



Monitoring the Reaction

Throughout the reaction, temperature and time are carefully monitored. Periodic sampling and
testing, such as thin-layer chromatography (TLC) or pH measurement, can help assess reaction
progress. Control of reaction parameters is critical to maximizing the yield and purity of adipic acid.

Results and Analysis

Yield Determination

The yield of adipic acid is calculated by comparing the mass of the isolated product to the theoretical
maximum based on the starting cyclohexanone. Typical yields vary but generally range from 50% to
80%, depending on reaction conditions and purification efficiency.

Product Characterization

Confirming the identity and purity of adipic acid involves several analytical techniques:

Melting Point Determination: Adipic acid has a characteristic melting point around 152°C.

Infrared Spectroscopy (IR): Identifies functional groups such as carboxylic acid peaks.

Nuclear Magnetic Resonance (NMR): Provides structural confirmation.

Titration: Determines the acid content quantitatively.

Sources of Error

Common sources of error in this oxidation experiment include incomplete oxidation, loss of product
during filtration, and contamination. Additionally, side reactions may produce by-products that affect
yield and purity. Careful attention to procedure and conditions minimizes these issues.

Safety and Environmental Considerations

Handling Hazardous Chemicals

Oxidizing agents such as nitric acid and potassium permanganate are corrosive and potentially
hazardous. Proper personal protective equipment (PPE) including gloves, goggles, and lab coats must
be worn. Work should be conducted in a well-ventilated fume hood to avoid inhalation of harmful
vapors.



Waste Disposal

The reaction generates chemical waste that must be disposed of according to institutional and
environmental regulations. Neutralization of acidic waste and careful segregation of heavy metal
residues are essential to prevent environmental contamination.

Environmental Impact

Adipic acid production on an industrial scale generates nitrous oxide, a potent greenhouse gas.
Laboratory-scale oxidation minimizes this impact but awareness of environmental effects is
important. Exploration of greener oxidizing agents and catalytic processes aims to reduce the
ecological footprint of adipic acid synthesis.

Frequently Asked Questions

What is the purpose of oxidizing cyclohexanone to adipic acid
in a lab experiment?

The purpose is to demonstrate the oxidation reaction of cyclohexanone to produce adipic acid, which
is an important industrial chemical used mainly in the production of nylon-6,6. This experiment helps
understand oxidation mechanisms and the use of oxidizing agents.

Which oxidizing agent is commonly used for the oxidation of
cyclohexanone to adipic acid?

Potassium permanganate (KMnO4) or nitric acid (HNO3) are commonly used oxidizing agents for
converting cyclohexanone to adipic acid in laboratory settings.

What are the key observations to note during the oxidation of
cyclohexanone to adipic acid?

Key observations include the color change of the reaction mixture, the formation of precipitates,
temperature changes, and the eventual isolation of adipic acid as a solid product after acidification
and recrystallization.

How is the purity of adipic acid confirmed after the oxidation
reaction?
Purity can be confirmed by melting point determination, infrared spectroscopy (IR) to identify

functional groups, and sometimes by thin-layer chromatography (TLC) to check for residual starting
materials or byproducts.



What safety precautions should be taken during the oxidation
of cyclohexanone to adipic acid?

Safety precautions include wearing gloves and goggles, working in a well-ventilated area or fume
hood, handling strong oxidizers and acids carefully, and proper disposal of chemical waste according
to lab protocols.

Why is adipic acid an important industrial chemical?

Adipic acid is primarily used as a precursor in the production of nylon-6,6, a widely used synthetic
polymer. It is also used in plasticizers, lubricants, and as a food additive.

What is the balanced chemical equation for the oxidation of
cyclohexanone to adipic acid?

The simplified balanced equation is: C6H100 (cyclohexanone) + 3 02 -» C6H1004 (adipic acid),
though the actual laboratory reaction involves specific oxidizing agents and conditions.

How can the yield of adipic acid be improved in the oxidation
reaction?

Yield can be improved by optimizing reaction conditions such as temperature, reaction time,
concentration of oxidizing agent, and ensuring thorough mixing. Proper purification techniques also
help maximize isolated product.

What are common side products formed during the oxidation
of cyclohexanone to adipic acid?

Common side products include glutaric acid, succinic acid, and smaller dicarboxylic acids formed due
to overoxidation or side reactions, depending on reaction conditions and oxidizing agents used.

Additional Resources

1. Principles of Organic Synthesis

This book provides a comprehensive overview of various organic synthesis techniques, including
oxidation reactions. It covers the mechanistic pathways and practical considerations for converting
cyclic ketones like cyclohexanone into valuable dicarboxylic acids such as adipic acid. The text is ideal
for students and researchers looking to understand laboratory procedures and underlying chemistry.

2. Advanced Organic Chemistry: Reactions, Mechanisms, and Structure

A detailed resource on organic reaction mechanisms, this book explains the oxidation processes of
ketones and related compounds. It includes case studies and examples relevant to the oxidation of
cyclohexanone to adipic acid, highlighting reagent selection and reaction conditions. The book is
essential for mastering the theoretical and practical aspects of oxidation in organic chemistry.

3. Organic Chemistry Laboratory Techniques: A Microscale Approach
Focusing on laboratory methods, this book emphasizes microscale synthesis and green chemistry



principles. It provides step-by-step procedures for oxidation reactions, including the conversion of
cyclohexanone to adipic acid. The text is useful for students conducting lab reports and experiments
involving oxidation.

4. Green Oxidation in Organic Synthesis

This book explores environmentally friendly oxidation methods and catalysts used in organic
synthesis. It covers sustainable approaches to oxidizing cyclohexanone to adipic acid, minimizing
waste and hazardous reagents. Researchers interested in green chemistry applications will find
valuable insights and experimental protocols.

5. Oxidation in Organic Chemistry

A comprehensive guide to oxidation reactions, this book discusses various oxidizing agents and their
applications. It includes detailed explanations of the oxidation of cyclic ketones and related substrates
to dicarboxylic acids. The book serves as an excellent reference for understanding the chemistry and
practical aspects of oxidation in the lab.

6. Synthetic Methods in Organic Chemistry

This book covers a broad range of synthetic transformations, with specific chapters dedicated to
oxidation reactions. It discusses the laboratory synthesis of adipic acid from cyclohexanone, including
reagent choices, reaction conditions, and purification techniques. The text is suitable for students
preparing detailed lab reports and synthetic protocols.

7. Laboratory Techniques in Organic Chemistry

Designed as a practical manual, this book outlines standard and advanced lab techniques for organic
synthesis. It includes oxidation procedures relevant to cyclohexanone and provides troubleshooting
tips for common experimental challenges. The book is helpful for students documenting oxidation
experiments in their lab reports.

8. Industrial Organic Chemicals: Production and Applications

This resource explains the industrial production processes of key organic chemicals like adipic acid. It
details the oxidation of cyclohexanone on a commercial scale, comparing laboratory and industrial
methods. The book offers valuable context for understanding the significance of oxidation reactions
beyond the bench scale.

9. Experimental Organic Chemistry: A Miniscale and Microscale Approach

Focusing on experimental techniques, this book provides concise procedures for oxidation reactions,
including converting cyclohexanone to adipic acid. It stresses safety, efficiency, and proper
documentation for lab reports. The text is ideal for undergraduate and graduate students conducting
oxidation experiments.
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Oxidation of Cyclohexanone to Adipic Acid Lab Report:
Mastering the Chemistry and Report Writing

Are you struggling to write a compelling and accurate lab report on the oxidation of cyclohexanone
to adipic acid? Do you find yourself overwhelmed by the complex chemical processes involved,
unsure how to present your data effectively, or worried about meeting the stringent requirements of
your academic institution? This comprehensive guide will transform your frustration into confidence.
Finally, you can master this crucial organic chemistry experiment and produce a high-quality lab
report that impresses your professor.

This ebook, "The Complete Guide to the Oxidation of Cyclohexanone to Adipic Acid Lab Report," by
Dr. Emily Carter, Ph.D., will equip you with the tools and knowledge you need to succeed.
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Chapter 6: Writing a Professional Lab Report: Structure and Style
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Chapter 8: Advanced Applications and Further Reading

Chapter 9: Conclusion and Next Steps

# The Complete Guide to the Oxidation of Cyclohexanone to Adipic Acid Lab Report

Chapter 1: Introduction to the Oxidation of
Cyclohexanone to Adipic Acid

The oxidation of cyclohexanone to adipic acid is a classic organic chemistry experiment that
demonstrates several key concepts, including oxidation reactions, the use of strong oxidizing agents,
and the importance of careful reaction control. Adipic acid, a valuable industrial chemical used in
the production of nylon, is synthesized through this reaction. Understanding the nuances of this
process is crucial for any aspiring chemist. This chapter will lay the groundwork for understanding
the reaction mechanism and its significance.

1.1 Reaction Mechanism and Stoichiometry



The conversion of cyclohexanone to adipic acid involves a two-step oxidation process. Initially,
cyclohexanone, a cyclic ketone, is oxidized to form a diacid. Common oxidizing agents used in this
reaction include nitric acid (HNOs), which is often the choice for this laboratory setting due to its
relative accessibility and effectiveness, and other strong oxidants such as chromic acid (H2CrOs) or
potassium permanganate (KMnOa).

The reaction mechanism involves the initial attack of the oxidant on the carbonyl group of
cyclohexanone, followed by several steps of protonation and deprotonation, ultimately leading to
ring opening and the formation of adipic acid. The stoichiometry is relatively straightforward, with
one mole of cyclohexanone generally requiring a significant excess of the oxidizing agent to achieve
complete conversion. The specific molar ratio often depends on the chosen oxidizing agent and the
reaction conditions.

1.2 Importance of Adipic Acid

Adipic acid is a crucial industrial chemical primarily used as a precursor in the production of
nylon-6,6. Its importance lies in its contribution to the creation of strong, durable, and versatile
polymers with numerous applications in textiles, packaging, and engineering. Understanding its
synthesis therefore contributes to a broader understanding of industrial chemistry and polymer
science.

Chapter 2: Experimental Procedure and Techniques

This chapter provides a detailed, step-by-step guide to performing the oxidation of cyclohexanone to
adipic acid. The choice of nitric acid as the oxidizing agent is discussed in detail. This section is also
where we discuss critical techniques crucial for successful experimentation, including safe handling
procedures and potential challenges.

2.1 Materials and Reagents

A list of all required materials and reagents will be provided here including quantities, safety data
sheets (SDS) references, and proper storage procedures. This section will emphasize safety
precautions related to handling strong oxidizing agents and corrosive chemicals, including the
appropriate use of personal protective equipment (PPE) such as gloves, goggles, and lab coats.

2.2 Apparatus Setup and Reaction Conditions

This section will focus on the practical aspects of setting up the reaction, emphasizing controlled



conditions to maximize yield and purity. Details on reflux apparatus, heating mantles, stirring
techniques, and temperature control will be explained. Optimization strategies to achieve high
conversion rates will also be covered.

2.3 Monitoring Reaction Progress

Effective monitoring of the reaction is crucial for optimal product yield. This section includes
detailed guidance on techniques such as TLC (thin-layer chromatography) or other analytical
methods to track the progress of the reaction and determine when the reaction is complete.
Interpreting the results of these monitoring techniques will also be explained.

Chapter 3: Data Analysis and Interpretation

This chapter focuses on the processing and interpretation of the experimental data obtained during
the oxidation process. This involves calculating yield, analyzing purity, and addressing any
inconsistencies or anomalies in the results.

3.1 Yield Calculation

Accurate yield calculation is paramount in evaluating the efficiency of the reaction. This section will
describe the detailed calculations necessary to determine the percentage yield of adipic acid
obtained, including considerations for potential losses during purification.

3.2 Purity Determination

The purity of the synthesized adipic acid must be assessed to ensure its quality. Techniques like
melting point determination, titration, or spectral analysis (IR, NMR) can be used to verify the purity
of the product. This section will detail the procedures and interpretations for each of these
techniques.

3.3 Data Representation

The collected data needs to be presented clearly and concisely in the final report. This section will
guide on the effective use of tables, graphs, and charts to represent data in a visually appealing and
easily understandable format.



Chapter 4: Results and Discussion: Understanding Your
Findings

This section is critical for demonstrating a strong understanding of the experiment's outcomes and
for presenting a convincing argument based on the evidence.

4.1 Interpretation of Results

This section explains how to interpret the data, including yield, purity, and any unexpected
observations, in relation to the expected outcome. It will also cover how to explain any discrepancies
between experimental and theoretical values.

4.2 Discussion of Reaction Mechanism and Kinetics

Here, the collected data will be used to support and discuss the underlying reaction mechanism. The
discussion will cover potential rate-limiting steps and factors influencing the reaction kinetics.

4.3 Comparison with Literature Values

A comparison of obtained results with those reported in relevant scientific literature will
demonstrate the accuracy and reliability of the experiment. This section will explain how to use
literature values for comparison and to identify potential sources of error.

Chapter 5: Error Analysis and Troubleshooting

This chapter provides practical guidance on identifying and addressing potential sources of error
during the experiment, as well as troubleshooting common issues.

5.1 Sources of Error

Common sources of errors, such as inaccurate measurements, incomplete reactions, or impurities in



reagents, are examined in this section. This includes a discussion of both systematic and random
erTors.

5.2 Troubleshooting

This section will address the most common problems encountered during the experiment, such as
low yields, impure products, or unexpected side reactions, and provide practical solutions for
overcoming these challenges.

Chapter 6: Writing a Professional Lab Report:
Structure and Style

This chapter provides a comprehensive guide to writing a clear, concise, and professional lab report
that adheres to standard academic conventions.

6.1 Report Structure

A detailed outline of the standard structure of a scientific lab report, including abstract,
introduction, materials and methods, results, discussion, and conclusion, will be discussed. Emphasis
will be placed on the correct format and content of each section.

6.2 Scientific Writing Style

This section provides guidelines for writing in a clear, concise, and objective style that is appropriate
for a scientific report, including proper use of terminology, grammar, and punctuation.

Chapter 7: Safety Precautions and Waste Disposal

This chapter emphasizes the importance of laboratory safety and the proper handling and disposal of
chemicals used in the experiment.



7.1 Safety Procedures

Detailed safety precautions for handling nitric acid, cyclohexanone, and other hazardous chemicals
will be given, including the use of PPE and emergency procedures.

7.2 Waste Disposal

Safe and environmentally responsible disposal methods for the chemical waste generated during the
experiment will be detailed according to local regulations and best practices.

Chapter 8: Advanced Applications and Further Reading

This chapter provides an overview of the broader applications of the oxidation of cyclohexanone and
suggests further reading for those interested in delving deeper into this topic.

8.1 Industrial Applications

This section delves into the industrial relevance of the adipic acid synthesis, exploring its
widespread use in nylon production and other industrial processes.

8.2 Further Research Topics

This section suggests avenues for further research related to optimizing reaction conditions,
exploring alternative oxidizing agents, and investigating the impact of reaction parameters on yield
and purity.

Chapter 9: Conclusion and Next Steps

This chapter summarizes the key findings of the experiment and outlines potential future
investigations.



FAQs

1. What is the best oxidizing agent for this reaction? Nitric acid is commonly used in lab settings due
to its effectiveness and accessibility, though others exist.

2. How can I improve the yield of adipic acid? Optimizing reaction temperature, time, and the molar
ratio of reactants can enhance yield.

3. How do I determine the purity of my adipic acid product? Melting point determination, titration,
and spectral analysis (IR, NMR) are effective methods.

4. What safety precautions should I take? Always wear appropriate PPE and follow safe handling
procedures for hazardous chemicals.

5. How should I dispose of the chemical waste? Follow local regulations and best practices for
responsible disposal of chemical waste.

6. What are the common sources of error in this experiment? Inaccurate measurements, incomplete
reactions, and impure reagents can all contribute to errors.

7. How do I write a professional lab report? Follow a standard structure, use clear and concise
language, and properly cite all sources.

8. What are the industrial applications of adipic acid? It's primarily used in the production of
nylon-6,6.

9. Where can I find more information on this topic? Numerous academic journals and textbooks offer
further information.

Related Articles:

1. Mechanism of Oxidation Reactions: A deep dive into the various mechanisms involved in organic
oxidation reactions.

2. Applications of Adipic Acid in Polymer Chemistry: Exploring the diverse applications of adipic acid
in polymer synthesis.

3. Safety Guidelines for Handling Strong Oxidizing Agents: Comprehensive safety procedures for
handling strong oxidizing agents like nitric acid.

4. Advanced Techniques for Purity Determination of Organic Compounds: Detailed explanations of
advanced techniques for verifying the purity of organic compounds.

5. Writing Effective Scientific Reports: A guide to writing high-quality scientific reports with a focus
on clarity and precision.

6. Green Chemistry Approaches to Adipic Acid Synthesis: Exploring environmentally friendly
approaches to adipic acid synthesis.

7. The Role of Catalysis in Oxidation Reactions: Examining the importance of catalysts in enhancing
the efficiency of oxidation reactions.

8. Spectroscopic Analysis of Adipic Acid: A detailed explanation of spectroscopic techniques used to
analyze the structure and purity of adipic acid.

9. Error Analysis and Uncertainty in Chemical Experiments: A comprehensive guide to
understanding and reporting errors in chemical experiments.

oxidation of cyclohexanone to adipic acid lab report: Chemistry for Sustainable
Technologies Neil Winterton, 2015-11-09 The importance of reconciling the continuing needs of



humankind with the protection of the environment and the earth's ability to provide for those needs
is now better recognised. Chemistry and chemical technology play an important role in this, though
not on their own. Interdisciplinarity and multidisciplinarity are, therefore, critically important
concepts. This book, the first of its kind, provides an interdisciplinary introduction to sustainability
issues in the context of chemistry and chemical technology. The prime objective of this book is to
equip young chemists (and others) to better appreciate, defend and promote the role that chemistry
and its practitioners play in moving towards a society better able to control, manage and ameliorate
its impact on the ecosphere. To do this, it is necessary to set the ideas, concepts, achievements and
challenges of chemistry and its application in the context of its environmental impact, past, present
and future, and the changes needed to bring about a more sustainable yet equitable world. Covering
aspects assumed, barely addressed or neglected in previous publications - it puts Green Chemistry in
a much wider (historic, scientific, technological, intellectual and societal) context and addresses
complexities and challenges associated with attitudes to science and technology, media treatment of
scientific and technological controversies and difficulties in reconciling environmental protection
and global development. While the book stresses the central importance of rigour in the collection
and treatment of evidence and reason in decision-making, to ensure that it meets the needs of a wide
community of students, it is broad in scope, rather than deep. It is, therefore, appropriate to a wide
audience including practising scientists and technologists.

oxidation of cyclohexanone to adipic acid lab report: Bibliography of Scientific and
Industrial Reports , 1947

oxidation of cyclohexanone to adipic acid lab report: Techniques Labs for Macroscale and
Microscale Organic Experiments Kenneth L. Williamson, Katherine M. Masters, 2012-07-24 Succeed
in your organic laboratory course with TECHNIQUES LABS FOR MACROSCALE AND MICROSCALE
ORGANIC EXPERIMENTS, Sixth Edition. This proven, authoritative manual emphasizes safety and
features new experiments that stress greener chemistry, as well as updated NMR spectra and a
Premium Website that includes glassware-specific videos with pre-lab, gradable exercises. Using the
manual's mix of macroscale and microscale experiments, you'll gain the knowledge and confidence
you need to perform a wide variety of experiments, as well as experience working with
conventionally-sized glassware. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.

oxidation of cyclohexanone to adipic acid lab report: Federal Register , 1979-08

oxidation of cyclohexanone to adipic acid lab report: Chemical and Engineering News ,

oxidation of cyclohexanone to adipic acid lab report: Unitized Experiments in Organic
Chemistry Ray Quincy Brewster, Calvin Anthony VanderWerf, William Edwin McEwen, 1977

oxidation of cyclohexanone to adipic acid lab report: Bibliography of Scientific and
Industrial Reports , 1947

oxidation of cyclohexanone to adipic acid lab report: Theoretical Chemical Engineering
Abstracts , 1986

oxidation of cyclohexanone to adipic acid lab report: The Oxidation of Cyclohexane I. V.
Berezin, E. T. Denisov, N. M. Emanuel, 2018-04-12 The Oxidation of Cyclohexane focuses on the
processes, methodologies, reactions, and approaches involved in the oxidation of cyclohexane. The
publication first offers information on the theory of slow chain oxidations and the products of
liquid-phase cyclohexane oxidation. Discussions focus on the applicability of the stationary state
method to liquid-phase oxidation reactions; mechanism of liquid hydrocarbon chain oxidation;
kinetic equations for product accumulation in degenerate branching chain reactions; and changes of
the volume of the liquid phase due to oxidation product formation. The text then ponders on
experimental apparatus for the study of the liquid-phase oxidation of cyclohexane, including
prevention of cyclohexane losses in the waste gases, explosion danger and problems of safety, and
characteristics of gas sampling in cyclohexane oxidation apparatus. The manuscript takes a look at
the kinetics of uncatalyzed cyclohexane oxidation and kinetics of cyclohexane oxidation in
continuous flow systems. Topics include effect of temperature on the relative yield of cyclohexane



oxidation products; kinetics of cyclohexane oxidation in a glass reactor; rate of oxygen absorption
and accumulation of reaction products; ideal displacement reactor; and determination of diffusion
factor. The publication is a dependable reference for readers interested in the oxidation of
cyclohexane.

oxidation of cyclohexanone to adipic acid lab report: Purification of Laboratory
Chemicals W.L.F. Armarego, 2003-03-07 Now in its fifth edition, the book has been updated to
include more detailed descriptions of new or more commonly used techniques since the last edition
as well as remove those that are no longer used, procedures which have been developed recently,
ionization constants (pKa values) and also more detail about the trivial names of compounds.In
addition to having two general chapters on purification procedures, this book provides details of the
physical properties and purification procedures, taken from literature, of a very extensive number of
organic, inorganic and biochemical compounds which are commercially available. This is the only
complete source that covers the purification of laboratory chemicals that are commercially available
in this manner and format.* Complete update of this valuable, well-known reference* Provides
purification procedures of commercially available chemicals and biochemicals* Includes an
extremely useful compilation of ionisation constants

oxidation of cyclohexanone to adipic acid lab report: TID., 1963

oxidation of cyclohexanone to adipic acid lab report: Sustainable Industrial Chemistry
Fabrizio Cavani, Gabriele Centi, Siglinda Perathoner, Ferruccio Trifiro, 2009-09-22 In recent years
the need for sustainable process design and alternative reaction routes to reduce industry?s impact
on the environment has gained vital importance. The book begins with a general overview of new
trends in designing industrial chemical processes which are environmentally friendly and
economically feasible. Specific examples written by experts from industry cover the possibilities of
running industrial chemical processes in a sustainable manner and provide an up-to-date insight into
the main concerns, e.g., the use of renewable raw materials, the use of alternative energy sources in
chemical processes, the design of intrinsically safe processes, microreactor and integrated reaction/
separation technologies, process intensification, waste reduction, new catalytic routes and/or solvent
and process optimization.

oxidation of cyclohexanone to adipic acid lab report: The Effects of Radiation and
Radioisotopes on the Life Processes: Radiation effects on molecules of biological interest. Zoology ,
1963

oxidation of cyclohexanone to adipic acid lab report: Making the Connections Anne Padias,
Joshua Osbourn, 2023-01-30

oxidation of cyclohexanone to adipic acid lab report: Chemical Engineering Design Gavin
Towler, Ray Sinnott, 2012-01-25 Chemical Engineering Design, Second Edition, deals with the
application of chemical engineering principles to the design of chemical processes and equipment.
Revised throughout, this edition has been specifically developed for the U.S. market. It provides the
latest US codes and standards, including API, ASME and ISA design codes and ANSI standards. It
contains new discussions of conceptual plant design, flowsheet development, and revamp design;
extended coverage of capital cost estimation, process costing, and economics; and new chapters on
equipment selection, reactor design, and solids handling processes. A rigorous pedagogy assists
learning, with detailed worked examples, end of chapter exercises, plus supporting data, and Excel
spreadsheet calculations, plus over 150 Patent References for downloading from the companion
website. Extensive instructor resources, including 1170 lecture slides and a fully worked solutions
manual are available to adopting instructors. This text is designed for chemical and biochemical
engineering students (senior undergraduate year, plus appropriate for capstone design courses
where taken, plus graduates) and lecturers/tutors, and professionals in industry (chemical process,
biochemical, pharmaceutical, petrochemical sectors). New to this edition: - Revised organization into
Part I: Process Design, and Part II: Plant Design. The broad themes of Part I are flowsheet
development, economic analysis, safety and environmental impact and optimization. Part II contains
chapters on equipment design and selection that can be used as supplements to a lecture course or



as essential references for students or practicing engineers working on design projects. - New
discussion of conceptual plant design, flowsheet development and revamp design - Significantly
increased coverage of capital cost estimation, process costing and economics - New chapters on
equipment selection, reactor design and solids handling processes - New sections on fermentation,
adsorption, membrane separations, ion exchange and chromatography - Increased coverage of batch
processing, food, pharmaceutical and biological processes - All equipment chapters in Part II revised
and updated with current information - Updated throughout for latest US codes and standards,
including API, ASME and ISA design codes and ANSI standards - Additional worked examples and
homework problems - The most complete and up to date coverage of equipment selection - 108
realistic commercial design projects from diverse industries - A rigorous pedagogy assists learning,
with detailed worked examples, end of chapter exercises, plus supporting data and Excel
spreadsheet calculations plus over 150 Patent References, for downloading from the companion
website - Extensive instructor resources: 1170 lecture slides plus fully worked solutions manual
available to adopting instructors

oxidation of cyclohexanone to adipic acid lab report: Novel Process Windows Volker
Hessel, Dana Kralisch, Norbert Kockmann, 2015-03-23 This book introduces the concept of novel
process windows, focusing on cost improvements, safety, energy and eco-efficiency throughout each
step of the process. The first part presents the new reactor and process-related technologies,
introducing the potential and benefit analysis. The core of the book details scenarios for unusual
parameter sets and the new holistic and systemic approach to processing, while the final part
analyses the implications for green and cost-efficient processing. With its practical approach, this is
invaluable reading for those working in the pharmaceutical, fine chemicals, fuels and oils industries.

oxidation of cyclohexanone to adipic acid lab report: Organic Experiments Kenneth L.
Williamson, Katherine M. Masters, 2010-07-11 The market leader for the full-year organic
laboratory, this manual derives many experiments and procedures from the classic Feiser lab text,
giving it an unsurpassed reputation for solid, authoritative content. The Sixth Edition includes new
experiments that stress greener chemistry, as well as updated NMR spectra and a Premium Website
that includes glassware-specific videos with pre-lab, gradable exercises. Offering a flexible mix of
macroscale and microscale options for most experiments, this proven manual emphasizes safety and
allows instructors to save on the purchase and disposal of expensive, sometimes hazardous, organic
chemicals. Macroscale versions can be used for less costly experiments, allowing students to get
experience working with conventionally-sized glassware.

oxidation of cyclohexanone to adipic acid lab report: Laboratory Methods of Organic
Chemistry L. Gattermann, 2020-10-26 No detailed description available for Laboratory Methods of
Organic Chemistry.

oxidation of cyclohexanone to adipic acid lab report: Semimicro and Macro Organic
Chemistry Cheronis Nicholas D, 2016-05-06 This work has been selected by scholars as being
culturally important, and is part of the knowledge base of civilization as we know it. This work was
reproduced from the original artifact, and remains as true to the original work as possible.
Therefore, you will see the original copyright references, library stamps (as most of these works
have been housed in our most important libraries around the world), and other notations in the
work.This work is in the public domain in the United States of America, and possibly other nations.
Within the United States, you may freely copy and distribute this work, as no entity (individual or
corporate) has a copyright on the body of the work.As a reproduction of a historical artifact, this
work may contain missing or blurred pages, poor pictures, errant marks, etc. Scholars believe, and
we concur, that this work is important enough to be preserved, reproduced, and made generally
available to the public. We appreciate your support of the preservation process, and thank you for
being an important part of keeping this knowledge alive and relevant.

oxidation of cyclohexanone to adipic acid lab report: Irradiation of Polymers Roger Lee
Clough, Shalaby W. Shalaby, 1996 Discusses structural and physiochemical effects of irradiation and
presents techniques to model and monitor radiation events. Describes the use of radiation as a



sterilization method in the biomedical, pharmaceutical, and food industries. Examines current topics
in the stability and stabilization of polymers exposed to ionizing radiation. Reviews advances in the
use of radiation with photosensitive metathesis polymers, chemical amplification, and dry-develop
resist technology.

oxidation of cyclohexanone to adipic acid lab report: Lignin Valorization Gregg T. Beckham,
2018-03-29 Chapters will specifically focus on the production of fuels and chemicals from
lignin.--Page [4] of cover.

oxidation of cyclohexanone to adipic acid lab report: Safety in academic chemistry
laboratories Jay A. Young, 2003 This book contains volume 1 of 2 and describes safety guidelines for
academic chemistry laboratories to prevent accidents for college and university students. Contents
include: (1) Your Responsibility for Accident Prevention; (2) Guide to Chemical Hazards; (3)
Recommended Laboratory Techniques; and (4) Safety Equipment and Emergency Procedures.
Appendices include the Web as a source of safety information and incompatible chemicals.

oxidation of cyclohexanone to adipic acid lab report: Green Oxidation in Organic
Synthesis Ning Jiao, Shannon S. Stahl, 2019-09-30 A valuable introduction to green oxidation for
organic chemists interested in discovering new strategies and new reactions for oxidative synthesis
Green Oxidation in Organic Synthesis provides a comprehensive introduction and overview of
chemical preparation by green oxidative processes, an entry point to the growing journal literature
on green oxidation in organic synthesis. It discusses both experimental and theoretical approaches
for the study of new catalysts and methods for catalytic oxidation and selective oxidation. The book
highlights the discovery of new reactions and catalysts in recent years, discussing mechanistic
insights into the green oxidative processes, as well as applications in organic synthesis with
significant potential to have a major impact in academia and industry. Chapters are organized
according to the functional groups generated in the reactions, presenting interesting achievements
for functional group formation by green oxidative processes with 02, H202, photocatalytic
oxidation, electrochemical oxidation, and enzymatic oxidation. The mechanisms of these novel
transformations clearly illustrated. Green Oxidation in Organic Synthesis will serve as an excellent
reference for organic chemists interested in discovering new strategies for oxidative synthesis which
address the priorities of green and sustainable chemistry.

oxidation of cyclohexanone to adipic acid lab report: The Activation of Dioxygen and
Homogeneous Catalytic Oxidation D.H.R. Barton, Arthur E. Martell, Donald T. Sawyer,
2012-12-06 This monograph consists of the proceedings of the Fifth International Symposium on the
Activation of Dioxygen and Homogeneous Catalytic Oxidation, held in College Station, Texas, March
14-19, 1993. It contains an introductory chapter authored by Professors D. H. R. Barton and D. T.
Sawyer, and twenty-nine chapters describing presentations by the plenary lecturers and invited
speakers. One of the invited speakers, who could not submit a manuscript for reasons beyond his
control, is represented by an abstract of his lecture. Also included are abstracts of forty-seven
posters contributed by participants in the symposium. Readers who may wish to know more about
the subjects presented in abstract form are invited to communicate directly with the authors of the
abstracts. This is the fifth international symposium that has been held on this subject. The first was
hosted by the CNRS, May 21-29, 1979, in Bendor, France (on the Island of Bandol). The second
meeting was organized as a NATO workshop in Padova, Italy, June 24-27, 1984. This was followed by
a meeting in Tsukuba, Japan, July 12-16, 1987. The fourth symposium was held at Balatonfured,
Hungary, September 10-14, 1990. The sixth meeting is scheduled to take place in Delft, The
Netherlands (late Spring, 1996); the organizer and host will be Professor R. A. Sheldon.

oxidation of cyclohexanone to adipic acid lab report: Introduction to Organic Laboratory
Techniques Donald L. Pavia, Gary M. Lampman, George S. Kriz, Randall G. Engel, 2005 Featuring 66
experiments, detailing 29 techniques, and including several explicating essays, this lab manual
covers basic lab techniques, molecular modeling, properties and reactions of organic compounds,
the identification of organic substances, project-based experiments, and each step of the various
techniques. The authors teach at Western Washington University and North Seattle Community



College. Annotation 2004 Book News, Inc., Portland, OR (booknews.com).

oxidation of cyclohexanone to adipic acid lab report: Logic and Computer Design
Fundamentals M. Morris Mano, Charles R. Kime, 2004 Featuring a strong emphasis on the
fundamentals underlying contemporary logic design using hardware description languages,
synthesis and verification, this text focuses on the ever-evolving applications of basic computer
design concepts.

oxidation of cyclohexanone to adipic acid lab report: Organic Reactions in Water U.
Marcus Lindstrom, 2008-04-15 Volatile organic solvents are the normal media used in both research
scale and industrial scale synthesis of organic chemicals. Their environmental impact is significant,
however, and so the development of alternative reaction media has become of great interest.
Developments in the use of water as a solvent for organic synthesis have reached the point where it
could now be considered a viable solvent for many organic reactions. Organic Reactions in Water
demonstrates the underlying principles of using water as a reaction solvent and, by reference to a
range of reaction types and systems, it’s effective use in synthetic organic chemistry. Written by an
internationally respected team of contributors, and with a strong focus on the practical use of water
as a reaction medium, this book illustrates the enormous potential of water for the development of
new and unique chemistries and synthetic strategies, while at the same time offering a much
reduced environmental impact.

oxidation of cyclohexanone to adipic acid lab report: Detection and Identification of
Organic Compounds Miroslov Vecera, 2012-12-06 The American edition of our monograph is not a
mere translation of the Czech edition, which appeared some five years ago. We have had to respect
the fact that even such a short period has sufficed for progress in this field, and that the field of
application of methods of organic analysis has widened. We have therefore revised a number of
chapters in Part 1, the general part of the monograph-mainly those devoted to chromatographic
methods, which have been extended and complemented by methods of thin-layer chromatography
and electrophoresis. The chapters on the theory of color reactions and on analytical literature have
also been extended; the chapter on spectral methods has been extended by including the use of
proton magnetic resonance in organic analysis, and the list of references has been enlarged by
adding books of importance for organic analysis. In Part 2, the part dealing specifically with various
elements and chemical groups, we have extended the chapters on solubility and on acids and bases.
The methods for the detection and identification of given classes of compounds have also been
supplemented by references to recent papers.

oxidation of cyclohexanone to adipic acid lab report: Recent Advances in Technology
Research and Education Dumitru Luca, Lucel Sirghi, Claudiu Costin, 2017-09-08 This book
presents selected contributions to the 16th International Conference on Global Research and
Education Inter-Academia 2017 hosted by Alexandru loan Cuza University of Iasi, Romania from 25
to 28 September 2017. It is the third volume in the series, following the editions from 2015 and
2016. Fundamental and applied research in natural sciences have led to crucial developments in the
ongoing 4th global industrial revolution, in the course of which information technology has become
deeply embedded in industrial management, research and innovation - and just as deeply in
education and everyday life. Materials science and nanotechnology, plasma and solid state physics,
photonics, electrical and electronic engineering, robotics and metrology, signal processing,
e-learning, intelligent and soft computing have long since been central research priorities for the
Inter-Academia Community (I-AC) - a body comprising 14 universities and research institutes from
Japan and Central/East-European countries that agreed, in 2002, to coordinate their research and
education programs so as to better address today’s challenges. The book is intended for use in
academic, government, and industrial R&D departments as a reference tool in research and
technology education. The 42 peer-reviewed papers were written by more than 119 leading
scientists from 14 countries, most of them affiliated to the I-AC.

oxidation of cyclohexanone to adipic acid lab report: Novel Trends in Electroorganic
Synthesis Sigeru Torii, 2013-03-09 Among the topics of interest to organic chemists today are the



versatility and uniqueness of electrolysis procedures in organic synthesis, as well as the latest
advances in methodology, including basic concepts for the design of electrolysis conditions and
apparatus. The International Symposium on Electroorganic Synthesis met in Kurashiki, Japan, in
September 1997 for lectures on all aspects of current research in the field. This volume comprising
the papers from the symposium consists of two parts. Part I, Electrooxidation, includes papers on
alcohols and phenols, olefins and aromatics, halogenation, polymers, and electrodes, among others.
Included in Part II, Electroreduction, are papers on carbonyl compounds, halogen-containing
compounds, reaction with EG bases, and metal complexes. The novel trends presented here will be
of special interest to researchers and graduate students in electroorganic chemistry and are a
valuable resource for all organic chemists.

oxidation of cyclohexanone to adipic acid lab report: Green Chemistry and Catalysis R.
A. Sheldon, Isabella Arends, Ulf Hanefeld, 2007-06-27 This first book to focus on catalytic processes
from the viewpoint of green chemistry presents every important aspect: - Numerous catalytic
reductions and oxidations methods - Solid-acid and solid-base catalysis - C-C bond formation
reactions - Biocatalysis - Asymmetric catalysis - Novel reaction media like e.g. ionic liquids,
supercritical CO2 - Renewable raw materials Written by Roger A. Sheldon -- without doubt one of the
leaders in the field with much experience in academia and industry -- and his co-workers, the result
is a unified whole, an indispensable source for every scientist looking to improve catalytic reactions,
whether in the college or company lab.

oxidation of cyclohexanone to adipic acid lab report: Biochemistry David E. Metzler, Carol
M. Metzler, 2001 Biochemistry: The Chemical Reactions of Living Cells is a well-integrated,
up-to-date reference for basic chemistry and underlying biological phenomena. Biochemistry is a
comprehensive account of the chemical basis of life, describing the amazingly complex structures of
the compounds that make up cells, the forces that hold them together, and the chemical reactions
that allow for recognition, signaling, and movement. This book contains information on the human
body, its genome, and the action of muscles, eyes, and the brain. * Thousands of literature
references provide introduction to current research as well as historical background * Contains
twice the number of chapters of the first edition * Each chapter contains boxes of information on
topics of general interest

oxidation of cyclohexanone to adipic acid lab report: Dynamic Combinatorial Chemistry
Joost N. H. Reek, Sijbren Otto, 2010-02-02 This long-awaited first book on this exciting new field in
organic and supramolecular chemistry explains the fundamentals as well as possible applications of
DCC. Authored by the Who's Who of DCC it spans the whole range of topics: catalysts, sensors,
polymers, ligands, receptors, concluding with a look at future developments and perspectives. All set
to become the standard text in the field, this one-stop reference contains everything organic,
catalytic, polymer, physical and biochemists need to know.

oxidation of cyclohexanone to adipic acid lab report: Carbon Management National
Research Council, Division on Earth and Life Studies, Board on Chemical Sciences and Technology,
Chemical Sciences Roundtable, 2001-09-15 Considerable international concerns exist about global
climate change and its relationship to the growing use of fossil fuels. Carbon dioxide is released by
chemical reactions that are employed to extract energy from fuels, and any regulatory policy limiting
the amount of CO2 that could be released from sequestered sources or from energy-generating
reactions will require substantial involvement of the chemical sciences and technology R&D
community. Much of the public debate has been focused on the question of whether global climate
change is occurring and, if so, whether it is anthropogenic, but these questions were outside the
scope of the workshop, which instead focused on the question of how to respond to a possible
national policy of carbon management. Previous discussion of the latter topic has focused on
technological, economic, and ecological aspects and on earth science challenges, but the
fundamental science has received little attention. This workshop was designed to gather information
that could inform the Chemical Sciences Roundtable in its discussions of possible roles that the
chemical sciences community might play in identifying and addressing underlying chemical



questions.

oxidation of cyclohexanone to adipic acid lab report: Ecocatalysis Claude Grison, Vincent
Escande, Jacques Biton, 2015-08-19 Reconquest of biodiversity; remediation of degraded and
anthropic areas, prevention of environmental health risks; eco-innovation; Green industry ... The
current French ambitions are closely related to an interdisciplinary approach to scientific ecology,
all of which participate in the expected industrial renewal.Ecocatalysis explores the unusual
combination of phytotechnologies adapted to pollution, ecological rehabilitation of polluted sites and
enhancement of these processes through innovative green chemistry, all of which contribute to the
development of scientific priorities; economic, ecological innovation and current environmental, of
biomass conversion and transition from fossil fuels to renewable.

oxidation of cyclohexanone to adipic acid lab report: Silicon in Polymer Synthesis H.R.
Kricheldorf, 2012-12-06 Silicon in Polymer Synthesis gives the first concise overview of silicon used
for the synthesis and modification of polymers. The first section gives an introduction to the topic.
The subsequent chapters detail the current status both from the basic research as well as from the
industrial application points of view.

oxidation of cyclohexanone to adipic acid lab report: Chemistry of Fragrances David H
Pybus, Charles S Sell, 2015-11-09 Modern perfumery is a blend of art, science and technology, with
chemistry being the central science involved. The Chemistry of Fragrances aims to educate and
entertain, and inform the audience of the very latest chemistry, techniques and tools applied to
fragrance creativity. Beginning with the history of perfumes, which goes back over fifty thousand
years, the book goes on to discuss the structure of the Perfume Industry today. The focus then turns
to an imaginary brief to create a perfume, and the response to it, including that of the chemist and
the creative perfumer. Consumer research, toxicological concerns, and the use of the electronic nose
are some of the topics discussed on this journey of discovery. Written by respected experts in their
fields, this unique book gives an insider view of mixing molecules from behind the portals of
modern-day alchemy. It will be enjoyed by chemists and marketeers at all levels.

oxidation of cyclohexanone to adipic acid lab report: Corrosion of Titanium J. D. Jackson,
Walter K. Boyd, 1966

oxidation of cyclohexanone to adipic acid lab report: Handbook of Phase Transfer
Catalysis Y. Sasson, Ronny Neumann, 2012-12-06 Phase transfer catalysis is a sophisticated
chemical technique which can be used to perform a variety of chemical reactions under mild
conditions and with improved control. Since the concept was developed, both the theoretical and
practical synthetic applications have seen considerable development, to the point where the
technique can be applied to many areas of chemistry. Thus, phase transfer methods are now utilized
in many applications, from research chemistry to full-scale production, where the benefits of faster,
cleaner and more selective reactions are required. In this new book, the editors have brought
together a range of contributors, each of whom is working at the forefront of the technology, to
provide a clear, concise and ahtoritative review of this important area of chemistry. Industrial and
academic chemists working on the synthesis, scale-up, production or analysis of a wide range of
chemical products will find this book an essential reference on phase transfer technology.

oxidation of cyclohexanone to adipic acid lab report: Hazardous Chemicals Handbook P
A CARSON, 2013-10-22 Summarizes core information for quick reference in the workplace, using
tables and checklists wherever possible. Essential reading for safety officers, company managers,
engineers, transport personnel, waste disposal personnel, environmental health officers, trainees on
industrial training courses and engineering students. This book provides concise and clear
explanation and look-up data on properties, exposure limits, flashpoints, monitoring techniques,
personal protection and a host of other parameters and requirements relating to compliance with
designated safe practice, control of hazards to people's health and limitation of impact on the
environment. The book caters for the multitude of companies, officials and public and private
employees who must comply with the regulations governing the use, storage, handling, transport
and disposal of hazardous substances. Reference is made throughout to source documents and



standards, and a Bibliography provides guidance to sources of wider ranging and more specialized
information. Dr Phillip Carson is Safety Liaison and QA Manager at the Unilever Research
Laboratory at Port Sunlight. He is a member of the Institution of Occupational Safety and Health, of
the Institution of Chemical Engineers' Loss Prevention Panel and of the Chemical Industries
Association's "Exposure Limits Task Force' and "Health Advisory Group'. Dr Clive Mumford is a
Senior Lecturer in Chemical Engineering at the University of Aston and a consultant. He lectures on
several courses of the Certificate and Diploma of the National Examining Board in Occupational
Safety and Health. [Given 5 star rating] - Occupational Safety & Health, July 1994 - Loss Prevention
Bulletin, April 1994 - Journal of Hazardous Materials, November 1994 - Process Safety &
Environmental Prot., November 1994
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