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Experimental Study on the Characteristics of Microbubbles Generated by an
Effervescent Tablet in Water

Jaewon Myeong *, Juyoung Maeng” Young Jun Kim”, K}igngmin Cho’, Woonghee Lee ",
Sungho Kim™, Youngchul Park™, Youngku Sohn~ and Weon Gyu Shin"

Abstract Effervescent tablets generate gas bubbles when chemical reaction occurs between water and
tablets. Most of previous studies have been focused on pharmaceutical characteristics of tablets.
However, for their applications in disinfectants, cleaners, and pesticides, physical characteristics of
bubbles released from the effervescent tablets when they are in water are important. In this study,
we experimentally investigated the characteristics of microbubbles generated by an effervescent tablet
made of sodium bicarbonate and tartaric acid using PDPA and high-speed camera. Microbubbles were
generated using different weights of effervescent tablet as well as in different water temperature. The
experimental study shows increase in reaction time, bubble concentration and rise velocity as the
weight of effervescent tablet increases from 1 to 20 g. The decrease in average bubble diameter was
observed when the temperature of water increased from 25 to 45 C. Further, reaction time varies
inversely with increase in water temperature, while bubble rise velocity is directly proportional to
increase in water temperature. Effervescent table continuously generates the bubble with approximately
constant diameter (235 um) in the water. However, bubble concentration and bubble rise velocity
decreased over time.
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Fig. 1. Manufactured effervescent tablets.

Table 1. Properties of effervescent tablets.

4% | 93 | go | mmas | IS
1 10 7 377 0.131
10 20 20 189 1.312
20 30 17 151 2.624
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Fig. 2. Schematic of the experimental setup.

Table 2. Experimental conditions.

Types of liquid DI water
Water temperature 25, 35,45 ¢C
Weight of effervescent tablet 1, 10, 20 g
Measurement height 15, 40, 65 cm
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Table 3. Reaction time, average equivalent diameter, rise velocity and bubble number concentration according

to the specific surface area.

aF CIE:LE B2 43 S71=3 s de Axsx
) (mm*/g) (sec) () (m/s) (#iec)
1 377 733.60 £ 42.63 2385+ 11.2 0.139 £ 0.006 13158.47
1€ 189 818.17 £ 30.30 2329t 6.7 155 + 0009 58076.26
20 151 933.78 £ 77.24 2335+ 112 0.187 £ 0.028 76453.32
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