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Measuring Surface Tension by Using a Communicating Pipe

ABSTRACT

Most instruments for measuring surface tension are expensive and fragile, and
therefore are seldom applicable in routine daily life or school education. We found
a difference in the fluid level between two sides of a communicating pipe, of which
one opening was lower than the other, when the inside liquid was just spilled out
from the lower one. This study was carried out trying to evaluate the surface
tension by measuring this waterhead.

We studied the effects of the length, diameter and material character of the
tube bound on the lower head of the communicating pipe, measuring waterhead for
each respective condition. We also compared the waterhead to the surface tension
of standard liquids. Results showed that the surface tension of a liquid could be
evaluated by this device, and the measurement would be accurate if using a small
diameter tube made by hydrophobic materials. In a case using a Teflon tube of
0.5mm in diameter, there was a linear relationship between the waterhead and the
surface tension as [ 7(dyne/cm)=10.6(hxp)+6.51]) , where [7] denoted the surface

tension, [/#] the waterhead, and [p] the liquid density. The correlation coefficient
was r=0.9996 (p<0.0005).

This study established a novel device for measuring the surface tension of
liquids. The device is simple and low cost, whereas accurate and practicable, and
therefore is a good tool in routine daily life or school education.
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