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Measurement of number concentration of ultrafine bubbles using laser diffraction method
and comparison with particle tracking analysis method

O/IMAFH#(IDEC), Al EME(IDEC), 76— & (IDEC), j# M #5L(IDEC),

FLLiFE (S HRYERT), BiTAR (SERLER)
OKOBAYASHI Hideaki, MAEDA Shigeo, NISHIHARA Ikkan, FUJITA Toshihiro, MARUYAMA Mitsuru, SHIMAOKA Haruo

Abstract For promoting industrial applications of ultrafine bubbles, it is essential to establish the
evaluation method of the characteristics quantitatively. We have measured the size and number
concentration of ultrafine bubbles generated by GALF system using five types of ten measuring
instruments from around 2009. Although number concentration measurement using laser
diffraction method has been challenging, recent improvements in technique have extended its
usefulness. In this study we measured the number concentration of ultrafine bubbles using laser
diffraction method and compared the result with a measurement using particle tracking analysis
method, performed on the same samples. We found that the number concentration of ultrafine
bubbles was quite similar as determined by either method. Therefore, it was confirmed that laser
diffraction method can be used for measuring number concentration of ultrafine bubbles.
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Table 1 Comparison of measurement methods of fine bubbles

Measurement methods
Laser diffraction Particle tracking
analysis
Measurable size (nm) 80~100,000 30~1000
Measurable number 105~1010 107~109
concentration (/mL)
Quantity of sample (mL) 7 05
Necessary pretreatment No need No need
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Fig. 1 Schematic image of laser diffraction measurement system
for fine bubbles.
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Fig. 2 Data processing of quantitative laser diffraction method
about fine bubbles measurement.
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Fig. 3 Number concentration distribution of UFBs measured by

particle tracking analysis method.
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Fig. 4 Number concentration distribution of UFBs measured by
particle tracking analysis method.

Table 2 Total number concentration of UFBs measured by laser
diffraction method and particle tracking analysis method

Sample A Sample B SampleC
(E8/mL) (E8/mL) (E8/mL)
Laser diffraction
(SALD-7500X10) 267 9.7 55
Particle tracking analysis
(NanoSight NS500) 235 16.7 122
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