literature melting point of
naphthalene

literature melting point of naphthalene is a critical physical property
widely referenced in chemical research, industrial applications, and
educational settings. Naphthalene, a polycyclic aromatic hydrocarbon, is
well-known for its distinct melting point, which serves as a benchmark in
purity analysis and material characterization. This article delves into the
literature melting point of naphthalene, exploring various reported values,
experimental methods, and factors influencing its measurement. Additionally,
it discusses the significance of accurate melting point determination in
scientific studies and industrial processes. Understanding the melting
behavior of naphthalene not only aids in quality control but also provides
insights into its molecular structure and intermolecular forces. The
following sections cover the fundamental aspects, historical data,
methodological approaches, and practical considerations related to the
melting point of naphthalene.
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Overview of Naphthalene and Its Physical
Properties

Chemical Structure and Characteristics

Naphthalene is an aromatic hydrocarbon composed of two fused benzene rings,
resulting in a planar, polycyclic structure. Its chemical formula is C, Hg,
and it is classified as a bicyclic aromatic compound. This structure
contributes to its unique physical and chemical properties, including
volatility, sublimation, and thermal behavior. Naphthalene is commonly
encountered as white or slightly yellowish crystalline solids with a
characteristic odor.

Physical Properties Relevant to Melting Point

The melting point of a substance is the temperature at which it transitions
from solid to liquid under atmospheric pressure. For naphthalene, this
property is a key indicator of purity and phase behavior. Other relevant
physical properties include boiling point, sublimation point, density, and
vapor pressure. The melting point typically lies in a narrow temperature



range due to the well-defined crystalline structure of pure naphthalene.

Reported Literature Values for the Melting
Point of Naphthalene

Commonly Cited Melting Point Values

The literature melting point of naphthalene is widely reported to be
approximately between 80.0 °C and 82.0 °C. Most authoritative chemical
databases and handbooks list the melting point near 80.2 °C. However, slight
variations exist due to experimental conditions, sample purity, and
measurement techniques. These variations are usually within #0.5 °C and are
considered acceptable in scientific contexts.

Historical Data and Variations

Early experimental studies on naphthalene recorded melting point values that
sometimes deviated from modern consensus, largely due to differences in
apparatus calibration and sample preparation. Over time, improvements in
instrumentation and standardization have led to more consistent and reliable
measurements. Modern literature typically references melting points
determined using precise digital equipment and standardized procedures.

Experimental Methods for Determining Melting
Point

Traditional Capillary Tube Method

The classical approach to determining the melting point involves placing a
small quantity of naphthalene in a thin-walled capillary tube and heating it
gradually under controlled conditions. The temperature at which the solid
begins to liquefy is recorded as the melting point. This method, while
simple, requires careful observation and calibration to ensure accuracy.

Automated Melting Point Apparatus

Modern laboratories often utilize automated melting point devices that
provide precise temperature control and digital readouts. These instruments
minimize human error and allow for rapid determination of melting points with
high reproducibility. Such devices may incorporate optical sensors and
software algorithms to detect phase transitions accurately.

Differential Scanning Calorimetry (DSC)

Differential Scanning Calorimetry is an advanced thermal analysis technique



that measures heat flow associated with phase changes, including melting. DSC
provides detailed thermodynamic data and is particularly useful in studying
the melting behavior of naphthalene in complex mixtures or under varying
environmental conditions.

Factors Affecting the Melting Point of
Naphthalene

Sample Purity and Contaminants

The presence of impurities significantly influences the melting point of
naphthalene. Even trace amounts of contaminants can cause melting point
depression and broadening of the melting range. High-purity naphthalene
exhibits a sharp and well-defined melting point near the literature value,
whereas impure samples show deviations.

Atmospheric Pressure and Environmental Conditions

While melting points are generally measured at standard atmospheric pressure
(1 atm), variations in pressure can alter the melting temperature.
Additionally, humidity and atmospheric composition may indirectly affect
measurements by influencing sample stability or equipment performance.

Heating Rate and Measurement Technique

The rate at which temperature is increased during measurement can affect the
observed melting point. Rapid heating may cause overshooting or delayed
melting onset, while slow heating promotes equilibrium conditions and
accurate determination. Consistency in heating rate is essential for
reproducible results.

Crystalline Form and Polymorphism

Naphthalene typically crystallizes in a single form; however, polymorphism,
where multiple crystalline structures exist, can affect melting points.
Although polymorphism is rare for naphthalene, any variation in crystal
packing could theoretically modify melting behavior.

Applications and Importance of Accurate Melting
Point Data

Quality Control in Industrial Production

In industries producing or utilizing naphthalene, such as chemical
manufacturing or mothball production, the melting point serves as a key



quality control parameter. Accurate melting point data ensures product
consistency, confirms purity, and detects adulteration or degradation.

Research and Development

Scientists rely on precise melting point information when studying
naphthalene's physical chemistry, developing new materials, or synthesizing
derivatives. Melting point data support structural analysis, thermodynamic
modeling, and comparative studies.

Educational and Analytical Reference

In academic settings, the literature melting point of naphthalene is a
standard reference for teaching fundamental concepts in physical chemistry
and analytical techniques. It also functions as a calibration point for
melting point apparatus and a benchmark in purity assessment protocols.

Summary of Key Considerations

e LLiterature melting point of naphthalene is approximately 80.2 °C, with
minor variations.

e Accurate measurement depends on purity, heating rate, and experimental
method.

e Common measurement techniques include capillary tube method, automated
apparatus, and DSC.

e Melting point data are crucial for quality control, research, and
educational purposes.

Frequently Asked Questions

What is the literature melting point of naphthalene?

The literature melting point of naphthalene is typically reported as
approximately 80.2 °C.

Why is the literature melting point of naphthalene
important in experiments?

The literature melting point of naphthalene serves as a reference standard to
verify the purity of the sample and to calibrate melting point apparatus in
laboratories.

How does the melting point of naphthalene compare to



other polycyclic aromatic hydrocarbons?

Naphthalene has a melting point around 80.2 °C, which is relatively low
compared to larger polycyclic aromatic hydrocarbons that generally have
higher melting points due to increased molecular weight and stronger
intermolecular forces.

What factors can cause deviation from the literature
melting point of naphthalene?

Impurities in the sample, experimental errors, heating rate, and atmospheric
pressure can cause deviations from the literature melting point of
naphthalene.

How is the literature melting point of naphthalene
determined?

The literature melting point of naphthalene is determined through careful
experimental measurements under controlled conditions, often reported in
chemical handbooks and peer-reviewed articles.

Can the literature melting point of naphthalene be
used to assess sample purity?

Yes, deviations from the literature melting point of naphthalene usually
indicate impurities, as pure naphthalene has a sharp melting point near 80.2
°C, whereas impurities typically lower and broaden the melting range.

What is the significance of the literature melting
point of naphthalene in organic chemistry education?

The literature melting point of naphthalene is often used as a standard
compound in organic chemistry labs to teach students techniques for
determining melting points and assessing compound purity.

Are there different reported literature melting
points for naphthalene in various sources?

While minor variations exist due to measurement conditions, most reputable
sources agree on a melting point near 80.2 °C for naphthalene, making it a
reliable standard value.

Additional Resources

1. Thermal Properties and Melting Behavior of Naphthalene: A Comprehensive
Study

This book delves into the thermal characteristics of naphthalene, with a
particular focus on its melting point. It explores experimental methods used
to determine melting points and discusses the underlying molecular
interactions influencing phase transitions. Ideal for chemists and materials
scientists, it bridges theoretical concepts with practical applications.

2. Phase Transitions in Organic Compounds: The Case of Naphthalene



Focusing on phase changes in organic molecules, this text uses naphthalene as
a primary example to illustrate melting phenomena. It covers crystallography,
thermodynamics, and the influence of impurities on melting behavior. Readers
gain insight into how such transitions impact material properties and
industrial uses.

3. Melting Point Determination Techniques in Organic Chemistry

This practical guide outlines various methods for accurately measuring
melting points, with naphthalene frequently referenced as a standard
compound. It includes step-by-step procedures, instrumentation details, and
troubleshooting tips. The book is essential for students and laboratory
professionals aiming to refine their analytical skills.

4. Fundamentals of Organic Solid-State Chemistry: Naphthalene and Beyond
Exploring the solid-state chemistry of aromatic hydrocarbons, this book
highlights naphthalene’s crystalline structure and melting characteristics.
It integrates discussions on molecular packing, intermolecular forces, and
their effects on thermal stability. The text serves as a resource for
understanding the physical chemistry of organic solids.

5. Applied Thermodynamics in Chemical Engineering: Insights from Naphthalene
Melting

This book applies thermodynamic principles to real-world chemical engineering
problems, using naphthalene’s melting point as a case study. Topics include
phase equilibria, heat transfer, and process optimization. It is geared
towards engineers seeking to connect theoretical knowledge with industrial
processes.

6. Historical Perspectives on Melting Point Determination: From Early Studies
to Modern Techniques

Tracing the evolution of melting point analysis, this work references early
experiments with naphthalene and how they shaped current methodologies. It
provides a narrative on technological advancements and their impact on
chemical research. Historians and chemists will find valuable context and
appreciation for this fundamental measurement.

7. Crystallography of Aromatic Hydrocarbons: Structural Insights from
Naphthalene

This specialized book focuses on the crystal structures of aromatic
hydrocarbons, emphasizing naphthalene’s lattice arrangement and its influence
on melting behavior. It includes detailed diagrams and X-ray diffraction data
interpretations. The publication is tailored for researchers in
crystallography and materials science.

8. Organic Compound Phase Diagrams: Mapping Melting Points and Stability
Providing a broad overview of phase diagrams for various organic substances,
this book uses naphthalene as a key example to explain melting points and
phase stability. It discusses binary and ternary systems, eutectic points,
and practical applications. The content is suitable for chemists and students
studying physical chemistry.

9. Naphthalene in Industrial Applications: Thermal Properties and Safety
Considerations

This book examines the practical uses of naphthalene in industry, emphasizing
its thermal properties including melting point. It also addresses safety
protocols related to handling and storage, highlighting the importance of
temperature control. Industrial chemists and safety officers will find this
resource particularly useful.
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