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Measurement of number density of ultrafine bubbles generated by ultrafineGALF
using two types of measurement methods
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Abstract We have developed an ultrafine bubble generating system, ultrafineGALF, upgrading
the microGALF system. Quantitative measurement of ultrafine bubbles is very important for the
research and development of ultrafine bubbles. The ultrafineGALF system can generate a dense
population of more than 1x10° ultrafine bubbles per ml. The measurement of the number of
ultrafine bubble density was limited to particle tracking analysis method until now. We report a
result of the number of ultrafine bubble density using the electrical resistance zone method in this
paper. The results from the electrical resistance zone method were compared, in terms of particle
size distribution and number density, with those from the particle tracking analysis method, which
uses a different measurement principle. The particle size distributions yielded by both methods
were almost the same, and showed a moderate correlation between the number density results
obtained by each.
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Table 1 Comparison of particle tracking analysis and electrical
sensing zone method

Electrical sensing zone

Measurement Particle tracking method
methods analysis (Particlecharge analysis
method)
Productname NS500 gNano
Manufacturer NanoSight 1ZON
Measurable size 10-1,000nm 50-10,000 nm

Measurable number 107-10%/mL 105-10'%/mL

Necessary

pre-treatment No need Electrolyte addition

Microscope

Particle scatter
laser beam

Laser beam metallised surface

Fig. 1 Principle of particle tracking analysis method



Fig. 2 Principle of electrical sensing zone method
(Particle charge analysis method)
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Fig. 3 Particle size distribution and total number density of UFB obtained by the particle tracking analysis method (NS500) and
electrical sensing zone method (particle charge analysis method) (qNano).



