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Surface tension is a phenomenon observed in everyday life, responsible for things like droplets

forming on a faucet, insects walking on water, and plants drawing water from their roots. It

occurs because molecules at the surface of a liquid experience an uneven force, pulling them

inward and minimizing the surface area. This creates a thin, elastic-like layer at the surface,

allowing the liquid to resist external forces and maintain its shape in certain conditions.

Water striders float on water by taking advantage of surface ten-

sion, a phenomenon caused by unbalanced forces acting on sur-

face molecules. Inside a liquid, molecules are pulled equally in all

directions, but at the surface, there’s no pull from above—only

from the sides and below. This uneven tug creates a ”tightness”

at the surface, forming a strong, flexible layer. Water striders’

long legs spread their weight evenly across this layer, preventing

them from breaking through.

Figure 1: A strider sitting on the surface of water.
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A drop of liquid sitting on a needle is balanced by two forces:

1. gravity, which pulls it downward.

2. surface tension, which holds it together and keeps it on the needle.

The drop forms an axisymmetric shape, meaning it is symmetrical around its vertical axis,

due to the balance of these forces. The Young-Laplace equation is used to explain this

balance, relating the pressure difference across the drop’s surface to its curvature and the

interfacial tension, γ.

In this technique, we will use open-source software that captures the silhouette of an

axisymmetric droplet obeying the Young-Laplace equation. By providing initial parameters,

the software iteratively fits the equation to determine the Bond number (a dimensionless

quantity) and the drop radius at its apex, Ro. These parameters are then used to calculate

the surface tension at the interface, offering a detailed understanding of the forces shaping the

droplet.

Figure 2: Balanced forces on a droplet of Ethanol.
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To study the droplet of our fluid of choice, we need the following equipment:

1. Computer with ImageJ and OpenDrop

installed

2. Lab stands with clamps

3. High quality smartphone camera with

tripod stand

4. Glass syringe

5. Needles of various gauges

6. Light source

7. Light diffuser (Plastic sheet and

sandpaper)

8. Ruler

9. Vernier caliper/Micrometer screw gauge

10. Small beakers

11. Microscope (Optional)

12. Spare cloth

13. Mask (optional)

Figure 3: An overview of the setup to capture an image of a water drop.
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Procedure for Surface Tension Experiment

Set up the apparatus

Fix the camera

Position the camera

Prepare a diffuser

Use blunt needles

Select a syringe carefully:

Flush the syringe

Measure the outer diameter

Measure the inner diameter

Prepare the droplet:

Wear a mask

Record all measurements

Keep cleaning materials ready,

Wash and dry needles
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