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ABSTRACT 

This scientific article presents a comprehensive study of the determination of the surface 

tension coefficient using the drop detachment (stalagmometric) method. Surface tension is a 

fundamental physical property of liquids arising from intermolecular forces, and it plays a crucial role 

in both physical and biological systems. The study focuses on the theoretical principles underlying 

surface tension and provides an analytical description of the drop formation and detachment process. 

The drop detachment method is based on the balance between gravitational forces and surface 

tension forces acting on a liquid droplet at the moment of separation. By analyzing the mass or volume 

of detached drops, the surface tension coefficient can be determined with high accuracy. This method 

is widely used in laboratory practice due to its simplicity and reliability. 

The results demonstrate that surface tension is highly sensitive to factors such as temperature, 

liquid composition, and the presence of impurities. In biological systems, surface tension plays a vital 

role in processes such as pulmonary function, where it influences alveolar stability. According to the 

World Health Organization, disorders related to surface tension, particularly in lung physiology, are 

associated with significant morbidity, especially in neonates. 

The findings of this study provide a deeper understanding of surface tension phenomena and 

highlight the importance of accurate measurement techniques in both physical sciences and 

biomedical applications. 
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INTRODUCTION 

Surface tension is a fundamental property of liquids that arises due to the imbalance of 

intermolecular forces at the liquid interface. Molecules at the surface experience a net inward force, 

leading to the formation of a tensioned surface layer. This phenomenon explains various natural 

processes such as droplet formation, capillary action, and the behavior of liquids in biological 

systems. 

In physical terms, surface tension is defined as the force acting along a unit length of the liquid 

surface, typically expressed in N/m. It depends on the nature of the liquid, temperature, and external 

conditions. Understanding surface tension is essential in fields such as physics, chemistry, and 

biology. 

In biological systems, surface tension plays a critical role, particularly in pulmonary 

physiology. The alveoli in the lungs are lined with a fluid layer, and surface tension tends to collapse 

them. This effect is counteracted by surfactant, a substance that reduces surface tension and maintains 

alveolar stability. Disruption of this balance can lead to conditions such as respiratory distress 

syndrome. 

Among the various methods used to measure surface tension, the drop detachment method is 

one of the most widely applied due to its simplicity and effectiveness. It is based on the formation 

and detachment of liquid drops from a capillary tube, where the forces of gravity and surface tension 

reach equilibrium at the point of detachment. 
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This study aims to analyze the principles of the drop detachment method and evaluate its 

effectiveness in determining the surface tension coefficient. 

MATERIALS AND METHODS 

The study is based on the theoretical analysis and experimental principles of the drop 

detachment method. The method involves allowing a liquid to flow slowly through a narrow capillary 

tube, forming drops that detach under the influence of gravity. 

At the moment of detachment, the gravitational force acting on the drop is balanced by the 

surface tension force at the liquid interface. This relationship can be expressed using the equation: 

\sigma = \frac{mg}{2\pi r} 

where σ is the surface tension coefficient, m is the mass of the drop, g is gravitational 

acceleration, and r is the radius of the capillary. 

In practical applications, instead of measuring the mass of individual drops, the number of 

drops formed from a known volume of liquid is counted. This approach improves measurement 

accuracy and reduces experimental error. The surface tension of an unknown liquid can then be 

determined by comparing it with a reference liquid of known surface tension. 

The experimental setup typically includes a stalagmometer, a capillary tube, and a controlled 

environment to minimize external influences such as temperature fluctuations and air currents. 

Careful calibration and consistent measurement techniques are essential to ensure reliable results. 

RESULTS 

The analysis of the drop detachment method demonstrates that surface tension can be 

accurately determined by measuring the number or mass of drops formed under controlled conditions. 

The results indicate that the size and frequency of drop formation are directly related to the surface 

tension of the liquid. 

Liquids with higher surface tension produce larger drops that detach less frequently, while 

liquids with lower surface tension form smaller drops more rapidly. The relationship between drop 

volume and surface tension was found to be consistent with theoretical predictions. 

Temperature was observed to have a significant effect on surface tension. As temperature 

increases, intermolecular forces weaken, leading to a decrease in surface tension. Similarly, the 

presence of impurities or surfactants reduces surface tension by disrupting molecular cohesion at the 

liquid surface. 

In biological contexts, these findings are particularly relevant. For example, pulmonary 

surfactants reduce the surface tension in the alveoli, preventing collapse and ensuring efficient gas 

exchange. 

DISCUSSION 

The results confirm that the drop detachment method is a reliable and effective technique for 

determining surface tension. Its simplicity makes it suitable for both educational and research 

purposes. 

One of the key advantages of this method is its ability to provide accurate measurements 

without requiring complex instrumentation. However, it is sensitive to experimental conditions, and 

factors such as temperature, capillary diameter, and liquid purity must be carefully controlled. 

From a biomedical perspective, understanding surface tension is essential for studying 

physiological processes such as respiration, blood flow, and cellular interactions. Abnormalities in 

surface tension can lead to serious health conditions, particularly in the respiratory system. 

Modern research has expanded the application of surface tension studies to nanotechnology, 

drug delivery systems, and biomaterials. These developments highlight the interdisciplinary 

importance of this physical property. 
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CONCLUSION 

The drop detachment method provides a simple yet effective approach to determining the 

surface tension coefficient of liquids. The study demonstrates that surface tension depends on 

intermolecular forces and is influenced by temperature, composition, and environmental factors. 

Understanding surface tension is essential not only in physics but also in biology and 

medicine, where it plays a critical role in maintaining physiological functions. The method discussed 

in this study offers valuable insights into liquid behavior and has wide applications in scientific 

research. 

Future studies should focus on improving measurement precision and exploring new 

applications of surface tension in biomedical and technological fields. 
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