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Utilization of Image Analysis Technique for Characterization of Micro-Bubbles
Generated by Polymeric Membrane Module
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Abstract : In this study, the polymeric membrane module is used as a diffuser and an image analysis technique based on visual
information is applied to get bubble characteristics. The bubble size generated passed through polymeric membrane module was
smaller from 30 to 64% than that of air stone, and bubble volume over 70% was ranged from 0.2 to 0.82 mm. But over 80%
the bubbles from air stone diffuser ranged from 0.77 to 1.08 mm. The air stone and polymeric membrane module used as diffuser
for a flotation system. The floc size inside the flotation reactor using air stone diffuser was bigger than that of the polymeric
membrane module, which means that the micro-bubbles generated from polymeric membrane module could provide better
opportunities for collisions between colloidal particles than those from air stone diffuser. Therefore, there is a possibility to apply
the polymeric membrane module as a diffuser to increase the removal efficiency in the flotation process. Also, the image analysis
technique used in this study could be applied as a useful analytical tool for acquisition of an information about the bubble
characteristic.
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Table 1. water quality of the sample in used this study

SS  Turbidity Chlorophyll-a COD Conductivity TDS
(mg/L)  (NTU) (mg/m%)  (mg/) (us/cm)  (mg/L)
759 50 493 413 181 161.3 778
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Image processing of the pictures: (a) Air stone diffuser (b) membrane module,
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Fig. 2. Schematic diagram of experimental set-up for the air
flotation,

Table 2, Characteristics of membrane module used in the air
flotation

Material PVDF (Polyvinyldene difluoride)

U-shaped Hollow fiber

Type of module
Nominal pore size (um) 04

Effective surface area (m?) 005
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Table 3. Classification of bubble clusters passed through polymeric membrane module and air stone

Polymeric membrane module Air stone
Cluster Mean radius Objects Mean radius Objects
mm % number % mm % number %
1 0.20 96 756 290 0.77 437 738 554
2 0,54 336 804 30.8 1.08 338 410 30.8
3 0.82 269 667 255 147 158 141 106
4 127 299 383 147 1.99 6.2 41 3.0
5 - 260 05 3 02
Total 2,710 - - 1,333 -
- Minimum size Maximum size
Membrane 0.05 0.41
Air stone 17 3.03
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