
literature melting point of aspirin
literature melting point of aspirin is a critical parameter widely referenced
in pharmaceutical research, quality control, and chemical synthesis. As one
of the most commonly used analgesic and anti-inflammatory agents, aspirin's
purity and identity are often verified through its melting point. This
property serves as a standard benchmark in literature, providing essential
data for chemists and pharmacists alike. Understanding the literature melting
point of aspirin not only aids in confirming its chemical integrity but also
helps in detecting impurities or degradation products. This article explores
the concept of aspirin’s melting point in scientific literature, the factors
influencing it, and the methods used to determine this value accurately.
Furthermore, it discusses the significance of melting point data in
pharmaceutical applications and highlights the variations reported across
different studies. The comprehensive analysis aims to provide a detailed
insight into the literature melting point of aspirin, supporting quality
assurance and research endeavors.
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Understanding the Melting Point of Aspirin
The melting point of a compound is defined as the temperature at which it
changes from a solid to a liquid state under atmospheric pressure. For
aspirin, or acetylsalicylic acid, this physical property is a crucial
indicator of its purity and crystalline structure. The literature melting
point of aspirin typically refers to the temperature range documented in
scientific studies and pharmacopeias where pure aspirin transitions from
solid to liquid. This property is intrinsic to aspirin’s molecular
arrangement and intermolecular forces, making it a reliable characteristic
for identification and verification.



Chemical Structure and Its Influence on Melting
Point
Aspirin’s chemical formula, C9H8O4, features an acetyl group attached to a
salicylic acid molecule. This structure influences its melting behavior due
to the molecular interactions such as hydrogen bonding and van der Waals
forces. The crystalline lattice formed by aspirin molecules requires a
specific amount of energy to overcome these interactions, which is reflected
in its melting point. Understanding this relationship helps in interpreting
the literature melting point data accurately.

Significance in Chemical and Pharmaceutical Contexts
In chemical synthesis and pharmaceutical manufacturing, the melting point
serves as a preliminary test for aspirin’s identity and purity. Deviations
from the literature melting point can indicate the presence of impurities,
degradation, or incorrect formulation. Therefore, it forms an essential
parameter in quality control protocols and regulatory documentation.

Reported Literature Melting Point Values for
Aspirin
Various scientific publications and official pharmacopeias report the melting
point of aspirin within a narrow temperature range. The literature melting
point of aspirin is generally cited between 135°C and 136°C under standard
atmospheric conditions. This range is widely accepted as the characteristic
melting point of pure acetylsalicylic acid.

Pharmacopeial Standards
Official pharmacopeias such as the United States Pharmacopeia (USP) and the
British Pharmacopoeia (BP) specify the melting point range as part of
aspirin’s monograph. These standards typically report the melting point of
aspirin as 135°C to 136°C. These values serve as authoritative references for
manufacturers and laboratories worldwide.

Scientific Literature Variations
Peer-reviewed studies and chemical handbooks may report slight variations in
the melting point of aspirin, usually within the 134°C to 137°C range. These
minor discrepancies can result from differences in measurement techniques,
sample purity, or environmental conditions during testing. Nonetheless, the
consensus in the literature supports a melting point near 135°C as a reliable
benchmark.



Factors Affecting the Melting Point of Aspirin
The literature melting point of aspirin can be influenced by various factors
that affect the accuracy and reproducibility of measurements. Understanding
these factors is essential for interpreting melting point data and ensuring
consistent quality control.

Purity and Impurities
Impurities in aspirin samples, such as residual solvents, unreacted salicylic
acid, or degradation products, typically lower and broaden the melting point
range. This phenomenon occurs because impurities disrupt the crystalline
structure, requiring less energy to melt. Thus, a depressed or broadened
melting point range often indicates compromised purity.

Particle Size and Sample Preparation
The physical form of the aspirin sample, including particle size and packing
within the melting point apparatus, can affect the observed melting point.
Finely powdered samples with uniform packing tend to yield more accurate and
sharper melting points, whereas uneven or coarse samples may cause
variability.

Heating Rate
The rate at which the temperature is increased during melting point
determination influences the precision of the measurement. Rapid heating can
result in overshooting the melting point, while slow heating promotes
equilibrium and more accurate readings. Literature protocols often recommend
controlled heating rates to standardize results.

Methods for Determining the Melting Point
Several analytical techniques are employed to determine the melting point of
aspirin, contributing to the reported literature values. The choice of method
can impact the measured melting point and its reproducibility.

Capillary Tube Method
This classical technique involves placing a small amount of powdered aspirin
into a thin capillary tube and heating it in a melting point apparatus. The
temperature at which the sample melts and becomes liquid is observed
visually. This method is widely used due to its simplicity and effectiveness.



Differential Scanning Calorimetry (DSC)
DSC provides a more precise and automated measurement of melting points by
recording heat flow changes as the sample is heated. It offers detailed
insights into phase transitions and purity, making it a preferred method in
research and quality control laboratories.

Thermogravimetric Analysis (TGA)
While primarily used to study thermal stability, TGA can complement melting
point analysis by detecting weight changes associated with decomposition near
the melting point of aspirin. This method helps distinguish melting from
thermal degradation.

Importance of Melting Point in Pharmaceutical
Quality Control
The literature melting point of aspirin is a cornerstone in pharmaceutical
quality control processes. It serves as a rapid and cost-effective test to
verify the identity and purity of raw materials and finished products.

Quality Assurance Protocols
Pharmaceutical manufacturers routinely measure the melting point of aspirin
batches to ensure compliance with pharmacopeial standards. This test helps
detect contamination, improper synthesis, or degradation, which could affect
drug safety and efficacy.

Regulatory Compliance
Regulatory agencies require documentation of melting point data as part of
product specifications. Adherence to established literature melting point
values supports product approval and market authorization.

Formulation and Stability Studies
Melting point analysis assists in formulation development by assessing
compatibility with excipients and predicting stability. Changes in melting
point during stability testing can indicate degradation or interactions
within the formulation.



Common Variations and Interpretations in
Literature Data
Despite standardized methods, variations in the reported literature melting
point of aspirin can occur. Recognizing and interpreting these differences is
vital for accurate quality assessment.

Environmental and Instrumental Factors
Atmospheric pressure, humidity, and calibration of melting point apparatus
can influence measurements. Laboratories must control these variables to
minimize discrepancies in reported data.

Sample History and Handling
Exposure to moisture, light, or heat can alter aspirin’s physical properties,
affecting its melting point. Proper storage and handling protocols are
necessary to maintain sample integrity consistent with literature values.

Interpreting Melting Point Ranges
A melting point range rather than a specific value is often reported to
account for experimental variability. A narrow range close to the literature
melting point indicates high purity, while broader or depressed ranges
suggest impurities or sample issues.

List of Best Practices for Accurate Melting Point
Determination

Use finely powdered and dry aspirin samples.

Ensure uniform packing in capillary tubes.

Maintain a controlled and slow heating rate (1–2°C per minute).

Calibrate melting point apparatus regularly.

Conduct multiple measurements to confirm reproducibility.

Store samples under appropriate conditions to prevent degradation.



Frequently Asked Questions

What is the typical literature melting point range
of aspirin?
The typical literature melting point range of aspirin (acetylsalicylic acid)
is approximately 135°C to 136°C.

Why is the melting point of aspirin important in
literature?
The melting point of aspirin is important as it is used to verify the purity
and identity of the compound in scientific literature and quality control.

How does the melting point of aspirin reported in
literature compare to experimental values?
Melting points reported in literature for aspirin are usually consistent with
experimental values around 135-136°C, though impurities can cause deviations.

What factors can cause variation in the literature
melting point of aspirin?
Factors such as impurities, polymorphism, and experimental conditions can
cause slight variations in the melting point of aspirin reported in
literature.

Is the literature melting point of aspirin affected
by its storage conditions?
Yes, improper storage can lead to degradation or contamination, which may
lower or broaden the melting point observed compared to literature values.

How is the melting point of aspirin determined
according to literature methods?
Literature methods typically determine the melting point of aspirin using a
melting point apparatus or differential scanning calorimetry under controlled
heating rates.

Can polymorphic forms of aspirin affect its melting
point reported in literature?
Yes, different polymorphic forms of aspirin can exhibit slightly different
melting points, which is sometimes discussed in detailed literature studies.



What is the significance of matching the
experimental melting point of aspirin to literature
values?
Matching the experimental melting point to literature values confirms the
identity and purity of aspirin, ensuring reliable results in research and
pharmaceutical applications.

Additional Resources
1. The Chemistry and Melting Behavior of Aspirin
This book delves into the fundamental chemical properties of aspirin, with a
particular focus on its melting point. It explores the molecular structure
and how it influences thermal characteristics. Detailed experiments and
analytical methods are included to help readers understand the melting
behavior in various conditions.

2. Pharmaceutical Applications of Melting Point Analysis
Focusing on the practical uses of melting point determination, this text
discusses how melting points, including that of aspirin, are critical in drug
formulation and quality control. It covers standard protocols and
troubleshooting tips for accurate measurement. Case studies on common
pharmaceuticals highlight the importance of melting point data.

3. Thermal Properties of Organic Compounds: Aspirin as a Model
This book provides an in-depth examination of the thermal properties of
organic molecules with aspirin as a primary example. Topics include phase
transitions, crystallinity, and thermal stability. The book is suitable for
students and researchers interested in physical chemistry and pharmaceutical
sciences.

4. Analytical Techniques in Drug Development: Melting Point and Beyond
Highlighting various analytical methods used in drug development, this book
discusses melting point determination alongside other techniques such as DSC
and TGA. Aspirin serves as a case study to illustrate these methods'
effectiveness. The book is designed for professionals in pharmaceutical
research and development.

5. Crystallography and Melting Points: Insights from Aspirin
This work explores the relationship between crystal structure and melting
point, using aspirin to demonstrate key concepts. It covers crystallographic
techniques and how crystal defects can affect thermal properties. The book is
highly technical, aimed at crystallographers and material scientists.

6. Quality Control in Pharmaceuticals: The Role of Melting Point Analysis
A practical guide to implementing melting point analysis in pharmaceutical
quality control laboratories. The book emphasizes aspirin as a standard
reference compound and discusses regulatory requirements. It includes
protocols, case studies, and troubleshooting advice for analysts.



7. Physical Chemistry of Drug Molecules: Melting Point and Stability
Focusing on the physical chemistry aspects of drugs, this book examines how
melting point measurements relate to drug stability and shelf life. Aspirin
is frequently used as an example to explain concepts such as polymorphism and
thermal degradation. The text is suitable for graduate students and industry
professionals.

8. Melting Point Determination Techniques: From Aspirin to Advanced
Pharmaceuticals
This comprehensive guide covers traditional and modern methods for
determining melting points, highlighting aspirin as a starting point. It
discusses instrumentation, sample preparation, and interpretation of results.
The book is intended for laboratory technicians and researchers in
pharmaceutical sciences.

9. Pharmaceutical Chemistry: Understanding Aspirin’s Properties
This textbook offers an extensive overview of aspirin’s chemical and physical
properties, including its melting point. It integrates concepts from organic
chemistry, pharmacology, and material science to provide a holistic
understanding. Ideal for students studying pharmaceutical chemistry or
related fields.
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