
literature melting point of
acetanilide

literature melting point of acetanilide is a critical physical property
frequently referenced in chemical research and industrial applications. This
value serves as a benchmark for identifying the purity and quality of
acetanilide samples. Acetanilide, an organic compound used extensively in
pharmaceuticals and dye manufacture, exhibits a characteristic melting point
that has been well-documented across various scientific literature sources.
Accurate knowledge of the literature melting point of acetanilide is
essential for researchers conducting synthesis, quality control, and
analytical characterization. This article explores the standard melting point
values reported in literature, factors influencing these measurements, and
the methods employed to determine the melting point of acetanilide.
Additionally, it discusses the implications of deviations from the literature
melting point and provides insights into best practices for reliable
determination.
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Understanding the Literature Melting Point of
Acetanilide

The literature melting point of acetanilide is generally recognized as a
critical physical constant used for compound identification and purity
evaluation. Acetanilide typically exhibits a melting point range between
114°C and 116°C under standard atmospheric pressure. This value has been
corroborated by numerous scientific references, including chemical handbooks
and peer-reviewed publications. The consistency of this melting point makes
it a reliable parameter for laboratory verification. Variations in reported
values are usually minor and attributable to experimental conditions or
sample impurities. Understanding the precise literature melting point is
essential for researchers to compare their experimental results accurately.

Reported Values in Scientific Literature

Multiple authoritative sources report the melting point of acetanilide within
a narrow temperature range. Standard chemical databases and textbooks
commonly list the melting point as approximately 114.3°C to 115.5°C. Such
consistency across literature reinforces the reliability of this data point.
This uniformity is critical in chemical synthesis and pharmaceutical quality
control, where deviations may indicate contamination or improper processing.



Importance of Standardized Conditions

The literature melting point of acetanilide is established under standardized
conditions, including atmospheric pressure and controlled heating rates.
Maintaining these conditions ensures reproducibility and comparability of
melting point data. Laboratories must adhere to these protocols to validate
their results against literature values effectively.

Factors Affecting the Melting Point of
Acetanilide

Several factors can influence the observed melting point of acetanilide,
leading to discrepancies from the literature melting point. Understanding
these variables is crucial to correctly interpreting melting point data and
assessing sample purity.

Sample Purity and Impurities

Impurities present in acetanilide samples are the primary cause of melting
point depression and broadening of the melting range. Even trace contaminants
can significantly alter the melting behavior. Pure acetanilide typically
melts sharply at its literature melting point, whereas impure samples
demonstrate a lower and wider melting range.

Particle Size and Sample Preparation

The physical state of the sample, including particle size and packing within
the melting point apparatus, can affect melting point measurements. Finely
powdered samples tend to yield more accurate and reproducible melting points
compared to coarser particles. Proper sample packing avoids air pockets that
can cause uneven heating.

Heating Rate and Equipment Calibration

The rate at which the sample is heated during the melting point determination
influences the accuracy of the recorded temperature. Rapid heating can lead
to overshooting the melting point, while slow heating provides more precise
results. Calibration of melting point apparatus is also essential to ensure
the observed melting point aligns with the literature melting point of
acetanilide.

Methods for Determining the Melting Point

Various analytical techniques are employed to measure the melting point of
acetanilide, each with advantages and limitations. Selection of an
appropriate method is vital for obtaining data consistent with literature
values.



Capillary Tube Method

The capillary tube method is the most traditional and widely used technique
for melting point determination. A small amount of acetanilide is packed into
a thin-walled capillary tube, which is then heated gradually. The temperature
at which the solid transitions to liquid is recorded as the melting point.
This method provides reliable data when performed under controlled
conditions.

Differential Scanning Calorimetry (DSC)

Differential scanning calorimetry offers a more precise and automated
approach to melting point analysis. DSC measures the heat flow associated
with melting, enabling detection of phase transitions with high sensitivity.
The literature melting point of acetanilide determined via DSC can be used to
cross-validate capillary tube method results.

Melting Point Apparatus Features

Modern melting point apparatus devices incorporate digital temperature
controls, optical detection, and programmable heating rates, enhancing the
accuracy of melting point determinations. Regular calibration against
standard compounds such as acetanilide ensures ongoing reliability.

Significance of Melting Point in Purity
Assessment

The literature melting point of acetanilide serves as a benchmark for
evaluating sample purity in research and industrial settings. Comparing the
experimentally determined melting point with literature values provides
insight into the presence of impurities and the overall quality of the
sample.

Correlation Between Melting Point and Purity

Pure acetanilide exhibits a sharp melting point at its literature value,
while impurities typically lower and broaden the melting range. This
correlation allows chemists to assess whether a sample meets purity criteria
necessary for further application. The melting point test remains a rapid and
cost-effective preliminary assessment tool.

Applications in Quality Control

In pharmaceutical manufacturing and chemical production, verifying the
melting point against literature standards helps ensure batch consistency and
compliance with regulatory requirements. Deviations from the expected melting
point can trigger additional analytical testing to identify potential
contaminants.



Common Deviations and Troubleshooting

Occasionally, melting point measurements of acetanilide may deviate from
literature values due to various procedural or sample-related issues.
Recognizing and addressing these factors is essential for obtaining accurate
results.

Causes of Melting Point Depression

Common causes include:

Sample contamination or adulteration

Incorrect heating rate leading to thermal lag

Improper sample packing in the melting point tube

Instrument calibration errors

Environmental factors such as atmospheric pressure variations

Best Practices for Accurate Measurement

To ensure measurements closely align with the literature melting point of
acetanilide, the following practices are recommended:

Use freshly recrystallized acetanilide to ensure high purity.1.

Calibrate melting point apparatus regularly using standard reference2.
materials.

Employ slow and controlled heating rates (typically 1–2°C per minute3.
near the expected melting point).

Ensure uniform and tight packing of the sample in the capillary tube.4.

Perform replicate measurements to confirm consistency.5.

Frequently Asked Questions

What is the typical literature melting point of
acetanilide?

The typical literature melting point of acetanilide is reported to be around
114 to 116 °C.



Why is the melting point of acetanilide important in
laboratory experiments?

The melting point of acetanilide is important as it helps verify the purity
of the sample; pure acetanilide melts sharply at its characteristic melting
point, while impurities typically cause melting point depression and
broadening.

How does the melting point of acetanilide compare to
other amides?

Acetanilide has a melting point of about 114-116 °C, which is relatively
moderate compared to other amides; for example, benzamide melts around
125-127 °C, indicating differences in intermolecular interactions.

Can the melting point of acetanilide vary between
different literature sources?

Yes, slight variations in reported melting points of acetanilide (typically
within 1-2 °C) can occur due to differences in sample purity, measurement
techniques, and calibration of equipment.

What methods are used to determine the melting point
of acetanilide in literature?

The melting point of acetanilide is commonly determined using capillary
melting point apparatus, differential scanning calorimetry (DSC), or other
thermal analysis techniques documented in literature.

Additional Resources
1. Thermal Analysis of Organic Compounds: Principles and Applications
This book explores various thermal analysis techniques used to determine
melting points and other thermal properties of organic substances, including
acetanilide. It provides a detailed explanation of differential scanning
calorimetry (DSC) and thermogravimetric analysis (TGA), highlighting their
roles in purity assessment and compound characterization. Case studies
emphasize the practical applications in pharmaceutical and chemical research.

2. Melting Points and Purity: A Practical Guide for Chemists
A comprehensive guide focused on the relationship between melting points and
compound purity, this book explains how deviations in melting behavior can
indicate impurities. Acetanilide is frequently referenced as a standard
compound for calibration and comparison. The text includes experimental
methodologies and troubleshooting tips for accurate melting point
determination.

3. Organic Chemistry Laboratory Techniques: Melting Point Determination
This laboratory manual provides step-by-step procedures for the determination
of melting points of organic compounds, with acetanilide serving as a primary
example. It covers the theory behind melting point measurement, equipment
calibration, and the interpretation of data. The book is designed for
students and researchers seeking hands-on experience in physical
characterization.



4. Physical Properties of Pharmaceutical Solids
Focusing on the physical characterization of drug substances, this book
details the importance of melting point analysis in quality control and
formulation development. Acetanilide is discussed as a model compound to
illustrate polymorphism and thermal behavior. The text bridges the gap
between fundamental principles and industrial applications.

5. Thermodynamics and Phase Transitions in Organic Materials
This book delves into the thermodynamic principles governing phase
transitions, including melting and crystallization processes. It uses
acetanilide as a case study to explain phase diagrams and the influence of
molecular structure on melting behavior. Advanced topics include supercooling
and metastable states.

6. Analytical Techniques in Organic Chemistry
Covering a broad spectrum of analytical methods, this book highlights melting
point determination as a fundamental tool for compound identification and
purity assessment. Acetanilide is presented as a standard reference material.
The text also discusses complementary techniques such as spectroscopy and
chromatography.

7. Fundamentals of Solid State Chemistry
This text examines the solid-state properties of organic compounds,
emphasizing crystal lattice structures and their impact on melting points.
Acetanilide’s crystalline form is analyzed to demonstrate how intermolecular
forces affect thermal stability. The book integrates crystallography with
thermal analysis methods.

8. Quality Control in Chemical Manufacturing
A practical resource for ensuring product consistency, this book discusses
melting point determination as a critical quality control measure. It
provides guidelines for using acetanilide as a calibration standard in
routine testing. The book also addresses regulatory requirements and
documentation practices.

9. Handbook of Melting Points and Thermal Data
This reference handbook compiles melting points and related thermal data for
a wide range of organic compounds, with detailed entries on acetanilide. It
serves as an essential tool for chemists needing quick and reliable data for
research and development. The handbook also explains the methodologies behind
data collection and standardization.
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