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Abstract. Research on the Torsion Dynamometer application to water was contaminated by detergent has been carried out. This research
aims to develop alternative methods for detecting water was contaminated by detergent. This research is conducted in three stages,
including preparation of tools and materials, data collection, and data processing. The results of this research indicate water was
contaminated by detergent has the characteristics of surface tension y=(0,256x107+1,354x10)N/m while, normal water has the
characteristics of surface tension y=(0,490x10+1,687x10™*)N/m. Therefore, Torsion Dynamometer can be used as an alternative method
to distinguish between water was contaminated by detergent and normal water.
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INTRODUCTION

Water pollution is currently no longer new and various
efforts are made by the government and
environmentalists from the community to prevent and
improve water quality, especially in rivers because
river water can be used as an indicator of water quality
in community wells. Water from the river will be
absorbed through the pores of the soil and enter the soil
layer that is stored in water where the water is dug to be
used as water consumed by residents.

River water contaminated with detergent waste will
pollute the well water of residents near the river.
Detergent water that pollutes the river water is caused
by the discharge of used water for washing clothes.
Rivers contaminated with detergent can usually be
recognized by the appearance of foam which is quite a
lot and difficult to lose, even though the water looks
clear but the water is actually contaminated by
detergent.

The above events have raised questions such as
how to detect whether the water is contaminated with
detergent or not. The easiest way to test for detergents
contained in water is to check the pH value. The pH
value will provide information in the form of the value
of the level of alkalinity and acidity of a substance
(water). Water containing detergent has a pH value> 7,
this value provides information that water containing
detergent is alkaline.

However, there are other ways to detect water
polluted by detergent, that is by measuring the surface
tension of the liquid. Each liquid has a different surface
tension value. As in the surface tension table for some
liquids.

Surface tension can be measured using a device
called the Torsion Dynamometer. The Torsion
Dynamometer is a surface tension measuring
instrument using the principle of an upward lift force

where this force is to release the liquid surface ring
which will find its surface tension value, to find the
surface tension value of the upward force data must be
treated first using the surface tension equation.

Table 1. Description of Mikrajuddin Abdullah (2016) on surface tension.

Liquid Surface Tension (N/m)
Mercury (20 °C) 0,440
Alcohol (20 °C) 0,023
H,0 (0 °C) 0,076
H,0 (20 °C) 0,072
H,0 (100 °C) 0,059
Benzen (20 °C) 0,029
Liquid O,(-193 °C) 0,016

MATERIALS AND METHODS

Tools and Materials

Table 2. Tools and materials.

No Tools and Materials Total
1 Torsion Dynamometer
Tripod Base

Statif

Ring d=2cm

Beaker glass

Water 390 ml
Detergent
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Procedures
Preparation of tools and materials:
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Figure 1. Photo of team practicum fisika dasar (2016) on torsion
dynamometer.

Data Retrieval

Table 3. Data Retrieval Results Lifting Force on the Liquid Surface Uses
the Torsion Dynamometer.

No. F (10° N)
Normal Water  Water was Contaminated by
Detergent

1 3.10 1.64

2 3.11 1.63

3 3.05 1.65

4 3.03 1.6

5 3.04 1.6

6 3.08 1.61

7 3.06 1.57

8 3.13 1.61

9 3.07 1.6

10 311 157

Method of Data Analysis
The data obtained from the measurement above is then
calculated the value of the surface tension using the

Table 4. Surface tension in normal water and polluted water.

equation (Tim Praktikum Fisika Dasar, 2017):

?’:T

Explanation :

F =force by the surface of the fluid (N);

I = the length of the contact line between the surface
of the fluid and solid (m);

y = a constant known as the surface tension of the
fluid (N/m). (Mikrajuddin Abdullah, 2016)
Then after obtaining the data, then look for the

average value (Xmean) dan and the error value(AX),

by using the equation (Morris and Langari, 2012):

ymean = (Z ’yﬂ)/(n) Ay = '(iy“ — ymean)/(n(nf 1))
1 , N

Comparison of the average value ymean and error
value (Ay) can be used to calculate the percentage
value of accuracy, the following is the equation (Tim
Praktikum Fisika Dasar, 2016) :

A
% Accuracy = 100% — (rm:an ¥ 10(]%)

RESULTS AND DISCUSSION

Results

Method of data analysis is used to process data, so as to
provide information in the form of the value of each
surface tension from normal water and water is
contaminated by detergent. The results of the
experiments carried out and then performed
calculations obtained the value of surface tension in
normal water and detergent water, the results of which
are shown in Table 4.

No. F (10°N) y (N/m) Ay (N/m)
normal water was normal water was contaminated normal water was
water contaminated by water by detergent water contaminated by

detergent detergent

1 3,10 1,64 0,0493631  0,02611465 0,0001687 0,0001354

2 3,11 1,63 0,0495223  0,02595541

3 3,05 1,65 0,0485669 0,02627389

4 3,03 1,6 0,0482484  0,02547771

5 3,04 1,6 0,0484076  0,02547771

6 3,08 1,61 0,0490446  0,02563694

7 3,06 1,57 0,0487261

8 3,13 1,61 0,0498408 0,02563694

9 3,07 1,6 0,0488854 0,02547771

10 3,11 1,57 0,0495223

Mean 3,078 1,608 0,0490127

0,0256051
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The surface tension results table above is then
plotted using a comparison graph between the normal
surface tension of water and water was contaminated
by detergent. The graph can be seen in the graph below.
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Figure 2. Comparison of surface tension graphs on normal water and
water was contaminated by detergent.

Discussion

The results of this research indicate water was
contaminated by detergent has the characteristics of
surface tension y*+Ay = (0,256x10™ +1,354x10™)N/m
while, normal water has the characteristics of surface
tension y+Ay = (0,490x107+1,687x10*)N/m. Both
values have different values and no slices occur.
Experimental data of F value measured on water was
contaminated by detergent with F values measured in
normal water showing differences that were not
mutually sliced. F value in water was contaminated by
detergent smaller than F value in normal water. The
difference in the value of F affects the different surface
tension values y.

Then, by comparing y and Ay, the water was
contaminated by detergent had % accuracy = 99.477%
while, normal water had % accuracy = 99.655%. This
percentage strengthens that the Torsion Dynamometer
device can be used properly to detect surface tension of
various liquids. So that the experimental data obtained
can be said to have high accuracy data. This high
percentage of accuracy strengthens that the Torsion

Dynamometer tool can be used to detect surface tension
of various liquids.

Therefore, the characteristics of surface tension of
the water was contaminated by detergent and normal
water is different, so the Torsion Dynamometer can be
used as an alternative method for detecting surface
tension. The difference in data results from the value of
F and surface tension vy, then plus with a high
percentage of accuracy from the data obtained, this is
more convincing that the Torsion Dynamometer can be
used as an alternative method to measure the surface
tension of the liquid. So that the tool can be used as an
alternative method to detect the water was
contaminated by detergent.

CONCLUSIONS

Torsion Dynamometer has been applied to detect water
was contaminated by detergent in terms of its surface
tension value. The results of the application found that
the characteristics of normal water surface tension with
water was contaminated by detergent were different, it
can be concluded that this tool could be used as an
alternative method to detect water was contaminated by
detergent through its surface tension.
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