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Quantitative measurement of nano-bubbles generated by nanoGALF using high power laser diffraction equipment
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Abstract Quantitative measurement of nano-bubbles is very important for the research and
development of nano-bubbles. With laser diffraction scattering method, particles of wide size
range, from pm to nm, can be measured. In our experiment, we found a correlation between
scattered light intensity and the number of nano-bubbles. Also, we calculated volume
concentration in water with laser diffraction scattering method, and the results were compared with
tracking analysis method. In this paper, we report on quantitative measurement by utilizing

high-power laser diffraction scattering method.
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Table 1 Comparison of two kinds of measurement methods

Measurement method
Laser diffraction Tracking analysis
Measurement range (nm) 10~1,000,000 30~1000
Sample quantity (mL) 7 0.5

Solvent for measurement No need No need

Micro-bubble Possible in all of Impossible

measurement um region

Apparatus Shimadzu Corp. NanoSight Ltd.
manufacturer SALD-7100H LM-20
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Fig. 1 High power laser diffraction equipment
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g. 2 Scattered light intensity distribution from nano-bubbles
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Fig. 3 Increase of scattered light intensity by the number of
nano-bubbles

Table 2 Total number of nano-bubbles measured by two kinds
of methods

Void fraction by | Calculated total number | Total number by
SALD (ppm) by SALD (E8/mL) | NanoSight (E8/mL)
0.0071 0.13 0.51
0.14 2.68 1.26
0.64 12.2 15.8
g
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